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INTRODUCTION 


The Heathkit Model AR-14 FM Stereo Receiver 
contains an all solid-state circuit that provides 
high quality reception of standard FM and FM 
stereo signals, Each of its amplifier channels 
also has input connectors for mono and stereo 
phonograph and auxiliary signals, Tape Out- 
put connectors are also provided, The mode 
of operation (FM, Phono, etc,) is selected by 
the Source switch on the front panel, 


All controls (Source, Treble, Bass, Volume, 
Phase, and Tuning) are located on the front 
panel, The Phono and Auxiliary input connectors 
are located onthe rear panel, along with the Tape 
Output connectors, 


The FM Tuner circuit contains a preassembled 
and prealigned FM tuning unit, All critical parts 
in the other FM circuits have been alignedat the 
factory, so only a few simple adjustments are 
needed after the kit is assembled, These simple 
adjustments can be completed without using 
instruments, 


The solid-state amplifier circuits provide you 
with high-fidelity sound reproduction at low cost, 
Both amplifier channels have a frequency re- 
sponse of +1 db from 12 to 60,000 cps at full 
power output, The transformerless audio output 
circuit insures minimum phase shift, widest 
response, and lowest distortion, Tandem con- 
struction was used on the Bass and Treble con- 
trols so each channel can be adjusted simultan- 
eously, A concentric clutched Volume controlis 
used for independent level adjustment of each 
channel, A speaker defeat switch allows the 


speakers to be turned off when stereo head- 
phones are plugged into the convenient front 
panel jack, 


The use of the latest type of output circuit 
eliminates the problem of severe transistor 
damage that occurs in other equipment when the 
output terminals are accidentally shorted, The 
output stage in this amplifier will withstand an 
accidental shorted output for periods of up to 
30 seconds with no damage to the transistors or 
other components, 


This receiver also features flywheel tuning, and 
a stereo indicator lamp to indicate when an FM 
stereo signal is being received, The all-tran- 
sistor construction provides long life, low heat, 
freedom from hum and virtually service-free 
operation, Excellent performance can be ex- 
pected when this receiver is used with an an- 
tenna (either indoor or outdoor) that provides 
proper signal pickup in your area, The re- 
ceiver can be panel mounted or installed in one 
of the following Heathkit Accessory Cabinets: 
Model AE-55 Walnut Cabinet; or the Model AE- 
65 Metal Cabinet, 


NOTE: Refer to the "Kit Builders Guide" for 
complete information on unpacking, parts identi- 


fication, tools, wiring, soldering, and step-by- 
step assembly procedures, 
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PART PARTS 
No, Per Kit 


RESISTORS 


1/4 Watt 
(1)1L-20 
1L-1 
1L-37 
1L-17 
1L-21 
1L-23 
1L-35 
1L-13 
1L-24 
1L-2 
1L-3 
1L-36 
1L-4 
1L-6 
1L-8 
1L-26 
1L-27 
1L-9 
1L-10 
1L-41 


appre 


Lo) 
\ 


mod w® Hp 
regan 


1L-29 
1L-11 
1L-30 
1L-31 
1L-32 
1L-33 
1L-16 
1L-38 
1L-39 


\\\ 


Nw PEP Or PAO 
J 


1L-19 i! 


Other Resistors 
(2) 4-9 {oo 


a 


2e- 


(3)1-3 


1-9 


PARTS LIST 
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The numbers in parentheses are keyed to the 
numbers on the Parts Pictorial (fold-out from 


DESCRIPTION 


150 2 (brown-green-brown) 
1 watt 

220 Q(red-red-brown) 1 watt 
270 Q (red-violet-brown) 

1 watt 

1 Q (brown-black-gold) 

2 watt, same physical size 
as 1 watt 

75 2 5 watt 

330 2 5 watt 


6.8 wpt 

10 ppt 

270 put 

.001 pfd 

.002 pfd 

.005 pfd 

Ol ufd, 50V |. 
.01 yfd, 1600 V — 


150 put 
200 put 
390 put 
470 put 
680 wut 


0022 yufd 
.0068 yufd 
01 pfd 
047 pfd 
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DESCRIPTION PART PARTS 
No, Per Kit 
Other Resistors (cont'd.) 

(4)1A-18 5. 

33 Q (orange-orange-black) 1A-19 al 

100 Q (brown-black-brown) 1A-54 {- 

150 2 (brown-green-brown) 

220 2 (red-red-brown) (5) 3B-7 4— 

270 Q (red-violet-brown) 

390 2 (orange-white-brown) 

470 2 (yellow-violet-brown) (6) 3E-15 Je— 

560 2 (green-blue-brown) 3E-19 1 

820 Q (gray-red-brown) 

1000 2 (brown-black-red) 

1200 Q (brown-red-red) 

1500 2 (brown-green-red) 

2200 Q (red-red-red) CAPACITORS 

3300 © (orange-orange-red) 

4700 2 (yellow-violet-red) Disc 

5600 2 (green-blue-red) (7) 21-61 Le 

6800 Q (blue-gray-red) 21-3 a, 

10 KQ (brown-black-orange) 21-17 3e— 

15 KQ (brown-green-orange) 21-14 2 

33 KQ (orange-orange- 21-36 a=, 

orange) 21-27 2— 

39 KQ (orange-white-orange) (8)21-47 12~— 

47 KQ (yellow-violet-orange) (9)21-42 1i— 

56 KQ (green-blue-orange) 

68 KQ (blue-gray-orange) 

100 KQ (brown-black-yellow) 

120 KQ (brown-red-yellow) Silver Mica 

180 KQ (brown-gray-yellow) (10)20-103 1— 

220 KQ (red-red-yellow) 20-108 1S aes 

390 KQ (orange-white- 20-106 | 

yellow) 20-113 1i— 

1 megohm (brown-black- 20-107 1 haa 

green) 

91 Q (white-brown-black) Resin : 

1/2 watt, low noise (11) 27-41 4 

100 Q (brown-black-brown) 27-42 2 

1/2 watt 27-44 2* 

1000 Q (brown-black-red) 27-43 2— 

1/2 watt (12) 27-34 1—— 


2 fd 
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit No, Per Kit 
Electrolytic Sf” CONTROLS-SWITCHES 
(13) 25-123 2 2 pid, 25 V (31) 19-101 1 50 KQ, dual control with 
25-125 i Sypfd,10V push-pull switch 
25-136 2—  =10 ufd, 15 V or 20 V (32) 12-66 1 10 KQ dual control 
25-54 10¢- 10 ufd, 10 V (33) 19-97 1 10 KQ control with push- 
25-153 2— 100 pfd, 3 V pull switch 
(14) 25-115 2- =: 110 pfd, 12 V (34) 19-96 1 50 KQ, dual control with 
(15) 25-146 4- — 100 pfd, 30 V push-pull switch 
(16) 25-157 6—~ 500 pfd, 15 V (35) 63-411 1 Selector switch 
(17) 25-154 2— 2500 ufd, 30 V 
(18) 25-156 t— 4000 ufd, 50V SOCKETS-INSULA TORS-JACK-TERMINAL 


Other Capacitors 


(19) 29-3 
-2 


P lec, 


— 


2700 wuf, 125 V 
.Olufd (10,000 ppt) tubular, 
5% 


COILS-CHOKE- TRANSFORMERS 


(20) 40-543 
40-545 
40-556 
40-697 

(21)45-7 

(22)52-81 
53-9 


54-163 


Lt OB cell cell cel el el 


_ 


19 ke tank circuit coil 
38 ke oscillator coil 

38 ke series trap coil 
67 ke parallel trap 

90 uh choke 

10,7 mc IF transformer 
10,7 me ratio detector 
transformer 

Power transformer 


TRANSIS TORS-DIODES-PEC 


STRIPS-GEARS 


(36) 75-41 
(37) 75-60 


(38) 434-76 
(39) 434-117 
(40) 434-147 
(41) 434-152 
(42) 436-27 
(43) 431-6 


(44) 431-40 
(45) 431-55 
(46) 431-38 


(47) 431-70 
(48) 451-15 
(49) 451-16 


METAL PARTS 


(50) 100-M577F 
(51) 100-M576F 


2 
4 


eR bro SP DO 


1 
1 


NOTE: The diodes and transistors supplied will (52) 202-M60P268 


be the transistor types listed below or an equi- 


valent, They will either have the Part Number (53)202-M59 
or the listed Type number stamped on them, (54)204-M694 


(23) 417-67 
417-77 


417-91 

417-94 
(24) 417-71 
(25) 417-99 

417-101 
(26) 417-100 
(27) 57-29 
(28) 56-26 
(29) 56-33 
(30) 84-36 
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NNR PNNNY SD LY 


Transistor, 2N2712 
Transistor, 2N2712 (blue 
color dot) 

Transistor, 2N3391 
Transistor, 2N3416 
Transistor, 2N2654 
Transistor, 2N2148 
Transistor, TA2577A 
Transistor, 2N3053 
Diode, silicon 

Diode (brown-white-brown) 
Diode, 1N3754 

PEC (packaged electronic 
circuit) 


(55) 200-M455 
(56) 204-M690 
(57) 205-M508 
(58) 200-M456 
(59) 206-M286 
(60) 206-M284 
(61) 100-M588 
(62) 100-M587 
(63)205-M509 
(64) 204-M692 
(65) 204-M693 
(66) 204-M691 
(67) 206-M285F 


(68) 205-M347 


1 
1 
1 
1 
1 
1 
1 
1 
i | 
1 
2 
1 
1 
1 
1 


2 
2 


Phono socket insulator 
Mica insulator (packed be- 
tween two pieces of 
cardboard) 

Triple phono socket 
Transistor socket 

AC socket 

Dial lamp socket 

Phone jack 

2-lug screw type terminal 
strip 

4-lug terminal strip 

6-lug terminal strip 

3-lug miniature terminal 
strip 

Output terminal strip 

Drive gear 

Anti-backlash gear 


Front panel 
Control panel 


Rear panel 

Left end panel 

Right end panel 
Center panel 

Support panel 

Bottom panel 

Power supply chassis 
Transformer shield 
Input shield 

Circuit board shield 


» Heat sink 


Alignment plate 

Gear mounting bracket 
Dial shaft bracket 
Long angle bracket 


Dial lamp shield 
Transistor retaining plate 
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PART PARTS 
No, Per Kit 


DESCRIPTION 


Metal Parts (cont'd.) 


PART PARTS 


No, Per Kit 


#8 Hardware 
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DESCRIPTION 


(69)204-135 2 L bracket (91)250-137 4 8-32 x 3/8" screw 
(70)100-M589 1 Capacitor clamp (92) 250-16 2 8-32 x 3/16" setscrew 
(71)100-M433 1 Pulley bracket (93) 250-43 1 8-32 x 1/4" setscrew 
(94) 254-2 4 #8 lockwasher 
WIRE-CABLES-SLEEVING- TWIN LEAD- THFE (95) 252-4 4 8-32 nut 
344-15 1 Black stranded wire 
; 344-50 1 Black hookup wire 
344-51 1 Brown hookup wire Other Hardware 
344-52 1 Red hookup wire ; 
o-oh 1 ollowsoompwice —(OA}ASE-O 2 Bashing, 
344-55 1 Green hookup wire (98) 252-7 12 Control nut 
344-56 1 Blue hookup wire 
344-57 i Violet hookup, wire (99) 259-10 1 Control solder lug 
344_58 1 Gray hookup wire (100) 253-60 2 Thin flat washer 
344-59 1 White hookup wire (101) 253-62 1 Fiber flat washer 
347-3 1 2-wire shielded cable 0a) 25341 a ee WARDES 
347-7 1 4-wire cable (103) 259-22 ‘ Spade lug 
347-1 1 8-wire cable (104) 260-24 2 Diads clip : 
343-7 1 Coaxial cable (105) 258-1 1 Dial cord spring 
347-2 1 Twin lead (106) 207-4 2 Cable clamp 
89-13 1 Line cord 
346-1 1 Sleeving 
73-39 1 Foam tape MISCELLANEOUS 
110-30 1 FM tuner 
HARDWARE 85-125P208 
#2 Hardware 1 FM-multiplex circuit board 
(72) 250-182 2 2-56 x 1/4" screw 85-137P240 
(73) 252-51 2 2-56 nut 1 Amplifier circuit board 
100-M166 1 Dial pulley 
#3 Hardware 463-31 1 Dial pointer 
(74) 254-7 2 #3 lockwasher (107) 454-2 1 Flywheel 
(108) 453-104 1 Short shaft 
#4 Hardware 453-120 1 Long shaft 
(75) 250-52 3 4-40 x 1/4" screw (109) 75-71 1 Strain relief 
(76) 250-163 19 4-40 x 5/16" self-tapping (110) aa Ag : alia 
screw 
(77) 254-9 14 #4 lockwasher 412-1 : #47 dial lamp 
(111) 412-31 1 Indicator lamp 
#6 Hardware 421-23 1 Fuse, 1 ampere slow blow 
(78) 250-56 3 6-32 x 1/4" screw 462-212 4 Knob for 1/4" shaft 
(79) 250-89 8 6-32 x 3/8" screw 462-213 1 Knob for 3/16" shaft 
(80)250-106 2 6-32 x 3/8" self-tapping 462-225 1 Knob with setscrew 
screw (112) 462-214 1 Lever knob 
(81) 250-162 17 6-32 x 1/2" screw 100-M425 1 Dial cord assembly 
(82)250-170 48 #6 x 1/4" sheet metal screw 352-M8 1 Silicone grease (in can) 
(83) 250-8 2 #6 x 3/8" sheet metal screw (113) 490-1 1 Plastic alignment tool 
(84) 250-284 2 #6 x 1/2" sheet metal screw 490-5 1 Nut starter 
(85) 250-100 2 6-32 x 5/16" setscrew 597-308 1 Kit Builders Guide 
(86) 254-1 30 #6 internal lockwasher 331-6 Solder 


_ 


Blue and white label 
Parts Order Form 
Manual 


(87) 254-6 3 
(88) 252-3 28 
(89) 252-23 1 
(90) 259-1 2 


#6 external lockwasher 
6-32 nut 1 
6-32 thumbnut 595-778 + 1 
#6 solder lug 


PARTS PICTORIAL 


PARTS PICTORIAL CONTINUED 
ON FOLD-OUT FROM PAGE 7 
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STEP-BY-STEP ASSEMBLY 


Before starting to assemble this kit, read the Kit 
Builders Guide for complete information on 
wiring, soldering, and step-by-step assembly 
procedures, 


FM-MULTIPLEX CIRCUIT BOARD 
(#85-125P 208) 


Before you start the circuit board assembly be 
sure to read the Circuit Board Parts Mounting 


START 
A 


NOTE: 1/4 watt resistors will be 
installed on the left-hand side of the 
circuit board in the following steps, 


(4+ 10 KQ (brown-black-orange). 


(+220 KQ (red-red-yellow). 


(“) 15 KQ (brown-green-orange), 


(\-)}-2200 Q (red-red-red), 


_ (~}6800 2 (blue-gray-red), 


(™. 560 2 (green-blue-brown), 


( ) 47 KQ (yellow-violet-orange), 


( ) 120 K& (brown-red-yellow), 


( ) Solder all leads to the foil side 
of the circuit board, Do not fill 


the unused holes with solder, 
After soldering, clip off the ex- 
cess lead lengths, 


and the Soldering sections of the Kit Builders 
Guide, 


Position the circuit board on your work surface 
as shown in Pictorial 1, Resistors will be called 
out by only the resistance value (in 2, KQ, or 
megohm) and color code, Capacitors will be 
called out by only the capacitance value and type, 


CONTINUE 


LY 


(c-)220 KQ (red-red-yellow), 


(—-33 2 (orange-orange-black), 


(-+-47 KQ (yellow-violet-orange), 


(-Y 39 KQ (orange-white-orange) 
4-7 560 2 (green-blue-brown), 


(\) 1 megohm (brown-black-green), 


(/) 6800 2 (blue-gray-red), 


() 47 KQ (yellow-violet-orange) 


(_-+ 1000 2 (brown-black-red), 


(_ ) Solder all leads and clip off the 
excess lead lengths, 


PROCEED TO PICTORIAL 2. 


PICTORIAL 1 


~~ 


| /__—_— a a 
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START 


NOTE: 1/4 watt resistors, a diode, 
and a wire will be installed on the 
right-hand side of the circuit board 
in the following steps. 


CONTINUE 


t— 3300 2 (orange-orange-red). 
( ) 1" bare wire. Use one of the 


€) 47 KQ (yellow-violet-orange). cut-off resistor leads, 


(}-5600 Q (green-blue-red), (A 270 Q (red-violet-brown). 


(%) 2200 Q (red-red-red), 


() 220 Q (red-red-brown). 


( ) Solder all leads and clip off the 
excess lead lengths, 


( *) 1500 Q (brown-green-red), 
()10-KQ2 (brown-black-orange). 


(~.) Diode (brown-white-brown), Po- 
° sition the banded end as shown, 
NOTE: Do not confuse the band- 
ed end with the copper colored 
wire that is visible inside the 
diode, 


BANDE 


¢—)-33 2 (orange-orange-black). 
5600 2 (green-blue-red), 
(6800 Q (blue-gray-red). 


( 4000 2 (brown-black-red). 


(+7150 2 (brown-green-brown), 


PROCEED TO PICTORIAL 3, 


(—}-33 2 (orange-orange-black), 


(_) Solder all leads and clip off 
the excess lead lengths, 


PICTORIAL 2 


PARTS PICTORIAL (CONT'D.) 


O@ 


CC® 


4® 


O® oe 


yo Qe 
Ce fe 
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NOTE: Capacitors and a choke will 
be installed on the right-hand side 
of the circuit board in the following 
steps, Capacitors will be called out 
by capacitance value and the type of 
capacitor only, 


150 puf mica, 


(7470 uf mica, 


CONTINUE 
me 


{_)_,01 ufd disc ceramic, 


10 pfd electrolytic, Position the 
positive (+) lead as shown, 


) .01 ufd dise ceramic, 


POSITIVE 
(+) 


47) .01 fd dise ceramic, 


( ) .01 pfd disc ceramic, 
( 


) .01 pfd disc ceramic. 


( ) Set aside the .01 pufd 1.6 KV 
disc ceramic capacitor, so it 
will not be installed by mis- 
take with the .01 fd dise ca- 
pacitors, 


( ) 6.8 uf disc ceramic, 


( ) .01 ufd disc ceramic, __ 
( ) .01 pfddise ceramic, 
( ) 270 put dise ceramic, ; 


) .01 pfd disc ceramic, 


XQ 5 pfd electrolytic, Position the 
positive (+) Je 


POSITIVE 
t 


END 


0 uta dlectrolytic, 10 V. Po- 
sition the positive (4) lead as 


shown, 


(_ ) Solder all leads and clip off the 
excess lead lengths, 


PROCEED TO PICTORIAL 4, 


PICTORIAL 3 


a | 


9 
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START 
> 


NOTE: Capacitors and packaged e- 
lectronic circuits (PEC) will be in- 
stalled on the left-hand side of the 
circuit board in the following steps, 


(L¥<002 ufd disc ceramic, 


(,)_10Lfd electrolytic, 10 V. Posi- 
tion the positive (+) lead as 
shown, 


CONTINUE 


(—-PEC (#84-36), Insert the num- 
bered leads in the numbered 
holes as shown, 


10 pfd electrolytic, 10 V. Po- 
Sition the positive (+) lead as 
shown, 


( QEeC (#84-36), Insert the num- 
bered leads in the numbered 
holes as shown, 


( )..091 yfd disc ceramic, 
01 ufd disc ceramic, 
(~.)_.01 fd disc ceramic, 


WN) .01 pfd resin, 


(<> 270 pf disc ceramic, 
T.01 fd (10,000 wuf) tubular, 


( ) Solder all leads and clip off 
the excess lead lengths, 


NOTE: The resin capacitors are 
marked with a band on one end, 
However, this can be disregarded 
when installing the capacitors, 


( ) .2 pfd resin—— 


( ) 3907 mica, L PROCEED TO PICTORIAL 5, 
Beat 20 electrolytic 12 V, Position 


positive (+) lead as shown, 


( }200_ue#f mica, 


( ) Solder all leads and clip off the 
excess lead lengths, 


PICTORIAL 4 


HHATHEIT 


NOTE: Transistors will be installed 
on the circuit board in the following 
steps, Solder the leads after each 
transistor is installed; then cut off 
the excess lead lengths, 


2N2654 transistors at Q4, Q5, 

6, and Q7, Position each tran- 
sistor with its tab as shown, 
Mount each transistor with its 
body about 1/4" above the cir- 
cuit board, 


) 2N2712 orange dot transistors 
(#417-67) at Q8, Q9, Q10, Q11, 
12, and Q13, Install the tran- 
sistors in the following manner, 
as shown, First line up the flat 
side of the transistor with the 
outline of the flat on the circuit 
board. Then insert the tran- 
sistor leads into their correct ‘Rance 
holes which are indicated by 
E, C, and B, Mount each tran- 
sistor about 1/4" above the 
circuit board, 


COLOR DOT 


BLUE DOT 


2N2712 blue dot transistor (#417 
17) at Q14, Position the flat side 
of “the transistor as shown, 


ORANGE DOT 


PROCEED TO PICTORIAL 6. 


PICTORIAL 5 
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START 
a 


NOTE: Transf6rmers and coils will 
be installed on the circuit board in 
the following steps, Solder the leads 


after each component is installed, 
It is not necessary to cut off the 
lugs after soldering, 


IF transformers (#52-81) at T3, 
(4, and T5, Match the side of the 


spaced pins with the wide-spaced 
holes of the circuit board, 


Ratio detector transformer (#53 
9) at T6, Insert the transformer 
pins with the wide spaces be- 
tween them into the wide-spaced 
holes of the circuit board, 


38 KC oscillator coil (#40-545) 
T7. Position the coil with 
its color dot as shown, 


(_ ) Remove two lugs from the 38kc 


trap coil (#40-556) as shown, 
Then install this coil on the 
circuit board at L8, 


CONTINUE 
of 


( ) 19 ke tank coil (#40-543) at L7, 


REMOVE 


FINISH 


Set the circuit board aside and pro- 
ceed to Pictorial 7, 


PICTORIAL 6 
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AMPLIFIER CIRCUIT BOARD 
(#85-137P240) 


Position the circuit board on your work surface 
as shown in Pictorial 7, 


START 
4 


NOTE: All resistors are 1/4 watt 
unless they are called out otherwise 


in the steps, 
~) 1000 & (brown-black-red), 
NC ) 390 2 (orange-white-brown), 

) 390 KQ (orange-white-yellow). | 
M56 KO (green-blue-orange). 
[i008 Orom-bacr towels | 
(~1_820 & (gray-red-brown), 

(10 KQ (brown-black-orange), 
cut off the excess lead lengths, 
(;) 47 KQ (yellow-violet-orange). 


Gi 1000 & (brown-black-red) 1/2 


watt, 


33 KQ (orange-orange-orange), 
6800 & (blue-gray-red), 


( |) 1000 Q (brown-black-red) 1/2 
watt, 


fis Barat ty ree 


(| ) 820 Q (gray-red-brown), 


(|) Solder all leads to the foil and 
_ cut off the excess lead lengths, PICTORIAL 7 


Gg HEATHEIT 


CONTINUE 
<> 


71000 & (brown-black-red). 
(7390 & (orange-white-brown), 


390 KQ (orange-white-yellow), 


_~ 


ie 


.) 56 KQ (green-blue-orange), 
() 100 2 (brown-black-brown), 
() 1500 2 (brown-green-red), 


( ) Solder all leads to the foil and 
cut off the excess lead lengths, 


(“5600 2 (green-blue-red). 
(+5600 Q (green-blue-red), 


() 6800 © (blue-gray-red), 


| 


(~)-5600- 2 (green-blue-red), 


600-2 (green-blue-red), - 


| 


6800 2 (blue-gray-red), 


( ) Solder all leads to the foil and 
cut off the excess lead lengths, 


PROCEED TO PICTORIAL 8. 


” 


| 


er 


GS HeatTHxit Pare 18 


START CONTINUE 

a pe 
NOTE: All resistors are 1/4 watt . 
unless they are called out other- =" See ee ee 


( ) Solder all leads to the foil and 
cut off the excess lead lengths, 


180 KQ (brown-gray-yellow). 
(—) 180 K& (brown-gray-yellow), 
(-)-4700 2 (yellow-violet-red). 
( -)-4700 & (yellow-violet-red), 
( )_56 KQ (green-blue-orange), 
¢-)-45—KQ. (brown-green-orange), 
(—}2200 2 (red-red-red), 


(_ ) Solder all leads to the foil and 
cut off the excess lead lengths, 


i) 


(«560 © (green-blue-brown), 


(4-560  (green-blue-brown), 

(100 KQ (brown-black-yellow). 
(X00 KQ (brown-black-yellow). ( 242% Sis 
(—-2200 2 (red-red-red). 


100 2 (brown-black-brown), 


il 


9 (white-brown-black) low- 
noise, 


(\) 560 Q (green-blue-brown), 


00 KQ (brown-black-yellow). 


( ) Solder all leads to the foil and 


( ) Solder all leads to the foil and cut off the excess lead lengths. 


cut off the excess lead lengths, 


PROCEED TO PICTORIAL 9. 


PICTORIAL 8 
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NOTE: When installing electrolytic 
capacitors, position the positive (+) 
marked end of the capacitor over the 
positive (+) mark lettered on the 
circuit board, 


CONTINUE 


(—+16 fd, 10 volt electrolytic, 


O pid, 15 or 20 volt electro- 
lytic, 


is) 
(100 ufd, 3 volt electrolytic, 
.0068 fd resin, 


+—) ,0068 fd resin, 


SS) 10 wfd, 15 or 20 volt electro- 
lytic, 


( ) Solder all leads to the foil and 
cut off the excess lead lengths, 


.0022 yfd resin, 


(-™10 uf disc, 


(SL10 fd, 


2 ufd, 25 volt electrolytic, 


10 volt electrolytic, 


(s) 10 pfd, 10 volt electrolytic, 


= 100 yufd, 30 volt electrolytic, 


(q&) 100 pfd, 30 volt electrolytic, 
( ) Solder all leads to the foil and 
cut off the excess lead lengths,} 


FINISH 


PROCEED TO PICTORIAL 10. 


2 ufd, 25 volt electrolytic, 


2'' jumper wire, Use a length of 
brown wire with a 1/4" of insula- 
tion removed from each end, 


aaa 


(_ ) Solder all leads to the foil and 
cut off the excess lead length, 


PICTORIAL 9 


Gq e4trexit Page 15 


CONTINUE 


T>)-41 © (white-brown-black) low 
noise, 


(4 500 pfd, 15 volt electrolytic, 


( 005 ufd disc, 


(77-150 9 (brown-green-brown) 1 
watt, 


) 150 Q (brown-green-brown) 1 


watt, 


(™-500 ufd, 15 volt electrolytic, 


) Solder all leads to the foil and 
cut off the excess lead lengths, 


C1 2 (brown-black-gold) 2 watt, 


1 2 (brown-black-gold) 2 watt, 


( ) 500 pfd, 15 volt electrolytic, 


("-- .005 j1fd disc, 


(“150 @ (brown-green-brown) 1 
watt, 


(7150 9 (brown-green-brown) 1. 
watt, 


| 
| 
| 


(—+-660 Q (green-blue-brown). ()_ 270 2 (red-violet-brown) 1 watt, 


( ) Solder all leads to the foil and 
eut off the excess lead lengths, 


4).100 pfd, 30 volt electrolytic, 


( ) Solder all leads to the foil and 
cut off the excess lead lengths, 


PROCEED TO PICTORIAL 11. 


PICTORIAL 10 


. 
Page 16 


START 


Install the transistors on the lettered 
side of the circuit board as shown, 
Solder all three transistor leads to 
the foil after each transistor is in- 
stalled, Cut off the excess lead 


2N2712 transistor at Q7, 


2N2712 transistor at Q5, 


+) 2N3416 transistor at Q10, 


NOTE: All components on the ampli- 
fier circuit board should now be in- 


pacitors andtransistors Q11 and Q12, 
These parts will be installed later, 


( ) Set the circuit board aside tem- 
porarily, 


FINISH 


PROCEED TO'PAGE 17 FOR 
CHASSIS PARTS MOUNTING. 


PICTORIAL 11 


Gag e4tTHxitT 


Or 


#6x1/4" SHEET (, 
METAL SCREW 


CONTROL PANEL 
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#6x1/4" SHEET 
METAL SCREW 


PICTORIAL 12 


MOUNTING CHASSIS PARTS 


Refer to Pictorial 12 for the following steps, 


(_ ) Locate the control panel, rear panel, left 
end panel, and right end panel, 


(_ ) Mount the left end panel to the control 
panel with two #6 x 1/4" sheet metal screws, 


( ) Mount the right end panel to the control 
panel with two #6 x 1/4" sheet metal 
screws, 


( ) Fasten the rear panel to the right and 
left end panels with four #6 x 1/4" sheet 
metal screws, 


Refer to Pictorial 13 (fold-out from Page 19) 
for the following steps, 


( ) Turn the chassis over and position it as 
shown, 


NOTE: Be sure to mount each of the following 
controls with its lugs positioned as shown inthe 
Pictorial, 


( ) Mount a dual control (#19-96) at C witha 
control solder lug and a control nut, See 
Detail 13A, Position the solder lug as shown, 


CONTROL NUT 


CONTROL 
SOLDER LUG 


INSIDE OF 
NTR 
CHASSIS a te 


Detail 13A 


CONTROL 
NUT 


CONTROL 
y LOCKWASHER 
ans vor 


LOCATING 
TAB 
819-101 


Detail 13B 


(. ) Mount a dual control (#19-101) at D witha 
control lockwasher and control nut, Insert 
the locating tab into the small hole in the 
panel, See Detail 13B, 


(=) Mount a dual control (#12-66) at F witha 
control lockwasher and control nut, 


()-Mount a control (419-97) at G with a 
control lockwasher and control nut, 


(—) Mount bushings at B and H with control 
lockwashers and control nuts, 


NOTE: Use the plastic nut starter for picking 
up and starting nuts on the screw threads, 


(~)_Refer to Detail 13C and place a phono socket 
insulator on the indicated side of each phono 
socket, Then mount one phono socket at N 
and another one at P, Make sure lug 5 of the 
socket is positioned as shown in Pictorial 
13, Use 6-32 x 3/8" screws, #6 lockwashers, 
and 6-32 nuts, 


(. ) Mount a 6-32 x 1/2" screw at R with a #6 
lockwasher, and a 6-32 nut, Then place 
two thin flat washers and a thumbnut on 
the screw, Tighten the thumbnut finger 
tight only, See Detail 13D, 


NOTE: Four transistors will be mounted with 
their insulators and sockets in the following 
steps, Before mounting, make sure the indi- 
cated wide space on each transistor, tran- 
sistor socket and mica insulator is lined up 
with the wide space on the chassis, Also, make 
sure the ridges on the sockets seat properly 
in the chassis mounting holes, See Detail 13E, 


HBATHEIT 


6-32x3/8" SCREW 


a Pe — 
® oN. LOCKWASHER 


6-32 NUT 


Detail 13C 
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WASHER 
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Detail 13D 
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TRANSISTOR 
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Detail 13E 


—_——<—<—— 


Gg he4strexir 


(~J Place the four mica insulators ona piece 
of paper on your work surface, Then apply 
a thin film of silicone grease on both 
sides of each insulator with the tip of your 
finger, 


(-F Refer to Detail 13E and mount 2N2148 
transistors (#417-99), mica insulators, and 
transistor sockets at S and Z, Use 6-32 x 
1/2" screws, 


Ass ) Similarly mount TA2577A transistors (#417- 


101), mica insulators, and transistor sock- 
ets at X and AB, Use 6-32 x 1/2" screws, 


INSIDE OF 
CHASSIS 


6. 32x1/2" 
SCREW 


OUTPUT 
TERMINAL 
STRIP 


6 LOCKWASHER 
6-32 NUT 


Detail 13F 


(<7 Refer to Detail 13F and mount output ter- 
minal strips at T and Y with 6-32 x 1/2" 
screws, 


«Refer to Detail 13G and mount diode clips at 
U and AA, Use 2-56 x 1/4" screws, #3 
lockwashers and 2-56 nuts, 


SB 2-56 NUT 


Dy 
IMs LOCKWASHER 
- 


INSIDE OF 
CHASSIS 


Detail 13G 
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FUSEHOLDER 


SLIGHTLY 


RUBBER WASHER 


di LOCKWASHER 


NUT 


Detail 13H 


( ) Locate the fuseholder and bend lugs 1 
and 2 as shown in Detail 13H, 


( ) Mount the fuseholder at AE, Use the rubber 
washer, lockwasher and nut provided, See 
Detail 13H, 


(_ ) Mount AC sockets at locations AD and AC, 
Push on each socket until it snaps into 
place, See Detail 13J, 


7 LE, 
, di 


INSIDE OF 
CHASSIS 
= 


Detail 13J 


# 417-101 #417-101 
2N2148 (TA2577A) 2N2148 (TA2577A) 


i ll Ma AY UU 
PICTORIAL 13 
' ’ 


PICTORIAL 14 


HHBATHEIT: 


RED-2 -3/4" 


la” 


BLK-1" BRN-I-1/ 
GRN-CUT OFF GRN-CUT OFF 


TAKING CARE NOT TO CUT THE INNER LEADS 
REMOVE THE OUTER INSULATION OF THE CABLE. 


REMOVE THE INNER INSULATION. THEN APPLY 
A SMALL AMOUNT OF SOLDER TO THE ENDS OF 
THE INNER LEADS. 


oh Li ovis 


Detail 14A 


PRELIMINARY WIRING 


Refer to Pictorial 14 for the following steps, 


( ) Refer to Detail 14A and prepare a 17" 
length of 8-wire cable as shown, 


Connect the end of the cable, with the long black 
wire, as follows: 


(_) White to lug 1 of control C (S-1), 

(Yellow to lug 2 of control C (S-1), 
(—)-Blue to lug 3 of control C (NS), 

( ) Brown to lug 1 of control D (S-1), 


+++ Red to lug 2 of control D (S-1). 
en Orange to lug 3 of control D (S-1). 


CUT THE CABLE ACCORDING TO THE OIMENSIONS 
BELOW. PREPARE EACH END AS SHOWN. 7 


18” 


ay 
1/4" 
a 


REMOVE 
nl SHIELD 


TAKING CARE NOT TO CUT THE OUTER SHIELD OF 
VERY THIN WIRES, REMOVE THE OUTER INSULATION. 


=~ 


PUSH BACK THE SHIELD. THEN MAKE AN OPENING IN 
THE SHIELD AND BEND OVER AS SHOWN. PICK OUT 
THE INNER LEAD. 


REMOVE THE INNER INSULATION AND STRETCH OUT 
THE SHIELD. APPLY A SMALL AMOUNT OF SOLDER TO 
THE END OF THE SHIELD AND THE INNER LEAD, USE 
ONLY ENOUGH HEAT FOR THE SOLDER TO FLOW. 


SOLDER ff 
‘’ 


— Detail 14B 


™ 


©, Black to lug 1 of control F (NS), 
The other end of the cable will be connected later, 


Connect a 6" blue hookup wire from lug 3 of 
control C (S-2) to lug 2 of control F (S-1). 


( ) Prepare two 18" lengths of coaxial cable 
as shown in Detail 14B, 


(_ ) Set one cable aside temporarily, 

( ) Connect the inner lead of one cable (the end 
with the short shield) to lug 3 (S-1) and the , 
shield to lug 1 (S-2) of control F, 


The other end of the cable will be connected , 
later, 


—_— 
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3” 
2-1/2" 
3" 
3" 
1-1/4" 


WHT-1" - 
GRN-CUT OFF GRN-CUT OFF 


Detail 15A 


Refer to Pictorial 15 (fold-out from Page 23) 
for the following steps, 


( ) Prepare an 18"' 8-wire cable as shown in 
Detail 15A, 


Connect the end of the cable, with the long black 
wire, as follows: 


(\) White to lug 4 of control C (S-1), 


(©) Yellow to lug 5 of control C (S-1), 


(S) Blue to lug 6 of control C (NS), 


(\). Brown to lug 4 of control D (S-1), 


(~) Red to lug 5 of control D (S-1). 


(\) Orange to lug 6 of control D (S-1). 


_-) Black to lug 4 of control F (NS), 


The other end of the cable will be connected later, 


(= Connect a 6" blue hookup wire from lug 5 of 
control F (S-1) to lug 6 of control C (S-2), 


(Locate the previously prepared coaxial 
cable, 


(> Connect the center lead of the coaxial cable 
(at the end with the short shield) to lug 6 
(S-1), and the shield to lug 4 (S-2) of control 
F, The other end of the cable will be con- 
nected later, 


= = 


SS 4 ESS 


RED-2-1/4" WHT- 2” 
BLK-2-1/4" (REMOVE 1/2" OF 
WHT-1-1/2" INSULATION FROM 
GRN-1-1/2" THIS WIRE) 


Detail 15B 


( ) Prepare an 11" length of 4-conductor cable 
as shown in Detail 15B, 


Connect the end of this 11" cable, withthe short 
red and black wires, as follows: 


(“Red to lug 4 of control G (S-1). 
( }~Black to lug 5 of control G (S-1). 


Cy) Green to lug 1 of control G (S-1). 


NOTE: Where a wire passes through a connection 
and then goes to another point, it will count as 
two wires, one entering and one leaving the con- 
nection, 


(\) White through lug 2 (S-2) to lug 3 of con- 
trol G (S-1), 


wT) Fasten the loose ends of the cables to the 
end panel with a piece of solder, This will 
keep them out of your way while performing 
the following steps, 


When wiring this kit, you may wish to prepare 
the lengths of hookup wire ahead of time, as in 
the next step, Prepare each wire by cutting it 
to the specified length, and stripping 1/4" of 
insulation from each end, Arrange the wires 
in sequence listed, This will save time in 
performing the wiring steps, 


(_) Prepare the following lengths of white 
hookup wire: 


1-3/4" 
1-3/4" 
1-3/4" 


) Connect a 1-3/4" white wire between lugs 
2 (NS) and 5 (NS) of phono socket N, 


) Connect a 1-3/4" white wire between lugs 
2 (S-1) and 5 (NS) of phono socket P, 


.) Connect a 1-3/4" white wire from lug 5 of 
phono socket N (S-2) tolug 5 of phono socket 
P (S-2). 


NOTE: Black stranded hookup wire will be used 
in several of the following steps, Remove 1/4" 
of insulation from the ends of each of these 
wires, then apply a small amount of solder to 
hold the small wire strands together, Form a 
small hook at each end of each wire, 


(_) Prepare the following lengths of green 
hookup wire and black stranded wire: 


3-3/4" green hookup 
3"' green hookup 
8-1/2" black stranded 
1-1/4" black stranded 
1-1/4" black stranded 


(\) Connect a 3-3/4" green wire from lug 3 of 
socket S (NS) to lug 2 of terminal strip 
T (S-1). 


Connect a 3" green wire from lug 2 of ter- 
minal strip Y (S-1) to lug 3 of socket Z 
(NS). 
(\) Connect an 8-1/2" black stranded wire from 
2 3 of socket S (S-2) to lug 3 of socket Z 
NS). 


(~) Connect a 1-1/4" black stranded wire from 
lug 2 of socket AC (NS) to lug 2 of socket 
AD (NS), 


(>) Connect a 1-1/4" black stranded wire from 
lug 1 of socket AC (NS) to lug 2 of fuse- 
holder AE (S-1), 


HEATHEIT 


NOTE: THE #56-33/1N3754 diodes will be in- 
stalled in the following steps, Be sure to posi- 
tion the lead with the color dot next to it, as 
shown in the Pictorial, Also, do not shorten 
the leads of either diode, 


(Ninstall one of the #56-33/1N3754 diodes in 
clip U and install the other 1N3754 diode in 
clip AA, Slip a 1" length of sleeving on each 
of the diode leads, then form a small hook 
at the end of each lead, 


(), Connect the lead near the color dot of diode 
U to lug 2 of socket S(NS), Connect the other 
lead to lug 1 of socket X (NS). 


(~- Connect the lead near the color dot of diode 
AA to lug 2 of socket Z (NS), Connect the 
other lead to lug 1 of socket AB (NS), 


MOUNTING POWER SUPPLY CHASSIS, 
CENTER PANEL, AND FLYWHEEL 


A” to Pictorial 16 for the following steps, 
( Locate the power supply chassis, pulley 


bracket, dial shaft bracket, capacitor clamp, 
and the 4000 pfd electrolytic capacitor, 


( \) Mount the pulley bracket at AF with a #6 x 
1/4" sheet metal screw, 


“*T>Mount the dial shaft bracket at AG with #6 
x 1/4" sheet metal screws, 


(~) Bend the capacitor clamp in the shape of a 
U and mount it at AH, Use #6 lockwashers 
and 6-32 nuts but do not tighten the nuts at 


this time, 


Page 23 
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SN 
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SHEET METAL 
SCREW 


PICTORIAL 16 


TT Slide the 4000 yfd electrolytic capacitor 
under the clamp, Position the capacitor so 
the clamp is approximately in the middle of 
the case, Then turn the capacitor until the 
color dot or positive (+) marked lug is 
positioned as shown, Now tighten the nuts 
on the capacitor clamp, 


Refer to Detail 16A for the following steps, 


( ) Insert the power supply chassis through the 
cutouts in the control panel and rear panel, 
Also, make sure the diode lead going to 
transistor AB is routed through the cutout 
in the power supply chassis and is not pinched 
between the chassis and the rear panel, 


— 
~— 


Fasten the power supply chassis to the 
control and rear panels with four #6 x 1/4" 
sheet metal screws and one #6 x 1/2" sheet 
metal screw, 
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4-40x1/4" 
SELF-TAPPING 
SCREW 


#4 LOCKWASHER 


#6x1/4" SHEET 


METAL ae ee 


26x1/4" SHEET METAL SCREW 
PICTORIAL 17 


Refer to Pictorial 17 for the following steps, ( ) Solder the six indicated lugs of the tuner 
to the foil side of the circuit board, Do not 
( ) Locate the center panel, long angle bracket, cut off any of the lugs after soldering, 
support panel, circuit board (#85-125P208), 
and FM tuner, 


( ) Mount the long angle bracket to the center 
panel with #6 x 1/4" sheet metal screws, #400174" SCREW 
¥ #6 EXTERNAL 
( ) Mount the support panel to the center panel ESC WASHER 
with one #6 x 1/4" sheet metal screw, 
( ) Position the fiber washer over the indicated ee 
mounting stud on the FM tuner, See Detail Z| 
17A, AN ec) P= 


NOTE: Handle the circuit board carefully in the 


following steps, so the coils are not damaged, tite dexcwes 


MOUNTING STUD 


( ) Refer to Detail 17A and mount the FMtuner 5 
on the circuit boardas follows: First, insert SHAFT 
the three mounting studs and eight lugs of 
the tuner into the indicated holes inthe cir- 
cuit board, Then fasten the tuner to the board 
with 4-40 x 1/4" screws and #6 external 


lockwashers, Detail 17A 
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( ) Mount the circuit board to the center panel 
by inserting the tuner shaft through hole AJ, 
Then fasten the circuit board to the center 
panel and support panel with seven 4-40 x 
1/4"! self-tapping screws and #4 lock- 
washers, Be careful not to overtighten these 
screws; this could strip the threads in 
the panels, 


Refer to Detail 17B for the following steps, 

“€-) Turn the assembly over and mount a #6 

solder lug at AK, Use a #6 x 1/4" sheet 
metal screw, 

(Mount a 4-lug terminal strip at AL with a 
6-32 x 1/4" screw, two #6 lockwashers, 
and a 6-32 nut, 

Refer to Detail 17C for the following steps, 


( ) Locate the alignment plate, gear mounting 
bracket, short shaft, and drive gear, 


( 


~ 


Position the alignment plate over the tuner 
shaft, Then fasten it at AN with a 46x 
1/4" sheet metal screw, 


— 
— 


Start an 8-32 x 3/16" setscrew in the 
drive gear, Then slide the gear onto the 
shaft, Position the gear 3/4" from the end 
of the shaft and tighten the setscrew, 
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Detail 17B 


) Apply a small amount of silicone grease to 


the following places: To the drive gear teeth, 
around the shaft on each side of the gear, 
and around the tuner shaft at the holein the 
alignment plate, See Detail 17C. 


Install the gear at AP, Then mount the 
gear mounting bracket over the gear and 
fasten it with #6 x 1/4"' sheet metal screws 
at AR. Position the gear bracket so the 
gear is not tilted before tightening the 
screws, 
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( ) Start the gear on the tuner shaft, While 
holding the gear firmly with one hand, ro- 
tate the back half of the gear one notch 
with a screwdriver, See the inset draw- 
ing on Detail 17D. Hold the gear in this 
position, and then slide it onto the tuner 
shaft until the gears mesh, Position the gear 
flush with the end of the shaft andtighten the 

TUNER setscrew, 


6-32x"1/4" 
SETSCREW 


( ) Start an 8-32 x 3/16" setscrew in the dial 
pulley bushing, 


( ) Rotate the drive gear shaft fully clockwise, 


SHAFT 


( ) Install the dial pulley on the drive gear 
shaft; the bushing should be pointed to- 
ward the shaft, and the opening in the 
pulley should be pointed down, as shown, 
The bushing should just clear the gear 


(9 8-32%3/16" bracket, Tighten the setscrew, 
SETSCREW 


GEAR 
BRACKET 


Cetail 17D ; 
Refer to Pictorial 18 for the following steps, 


Refer to Detail 17D for the following steps, ( ) Remove the four sheet metal screws that 
P 
2 


fasten the right end panel to the control 
) Start an 8-32 x 1/4" setscrew in the anti- panel and rear panel, Remove the panel and 
backlash gear, set it and the screws aside temporarily, 
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—_ 
~— 


— 
~— 


Place the center panel assembly inside 
the main chassis assembly as shown, 


Fasten the circuit board to the power sup- 
ply chassis with three 4-40 x 1/4" self- 
tapping screws and #4 lockwashers, Be 
careful not to overtighten these screws, 
This could strip the threads in the panels, 


Install #6 x 1/4" sheet metal screws at 
locations BF, BG, AS, and AT, 


Install a #6 x 1/2" sheet metal screw at 
location AU, 


Install a 6-lug terminal strip at location 
AX with a #6 x 1/4" sheet metal screw 
and a #6 lockwasher, Put the lockwasher 
under the terminal strip mounting foot, 


Refer to Detail 18A for the following steps. 


kay 


— 
~— 


Position the 2-lug screw-type terminal strip 
with the tabs pointed down as shown, Then 
install the short end of two L-brackets to 
the terminal strip, Use 6-32 x1/4"'screws, 
#6 lockwashers, and 6-32 nuts, Donot tighten 
the screws yet, 


Mount the terminal strip to the support plate 
at AY, Use #6 x 1/4" sheet metal screws, 
Now tighten the two screws on the ter- 
minal strip, 


Refer to Pictorial 19 for the following step, 


( ) 


Mount the remaining circuit board on the 
chassis so the number (85-137) on the foil 
side is positioned as shown, Use 4-40x1/4" 
self-tapping screws and #4 lockwashers, 
Be careful not to overtighten these screws; 
this could strip the threads in the panels, 
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Detail 20A 
Refer to Detail 20A for the following steps, 


( ) Locate the long shaft, flywheel, and two E 
washers, 


— 
~~ 


Install the end of the long shaft (the end 
with the flat side) through hole AZ and 
bushing H, Apply a small amount of silicone 
grease around the part of the shaft that 
rotates inside of bushing H and hole AZ, 


( ) Position the long shaft so one of the closely 
Spaced grooves is on each side of the 
bracket, Then install an E washer in each 
groove, 


APPLY 
SILICONE GREASE 4- TURNS 


qT 


( ) Start two 6-32 x5/16" setscrews in the small 
holes in the flywheel, 


( ) Install the flywheel onto the shaft with the 
side that has the setscrews as shown, Po- 
sition the flywheel flush with the end of the 
shaft and tighten both setscrews, 


( 


~— 


If the shaft does not turn easily inside bush- 
ing H, loosen the bushing nut slightly, Then 
move the bushing slightly while turning the 
shaft, until a spot is found where the shaft 
turns easily, Then tighten the nut again, 


DIAL STRINGING 


Refer to Pictorial 20 for the following steps, 


( ) Use a screwdriver to apply a small amount 
of silicone grease to the shafts of both pul- 
leys on the control panel, Be careful not to 
get silicone grease in the pulley groove, Ro- 
tate the pulleys to work the grease around 
the shafts, 


( 


~— 


Locate the dial cord assembly and dial cord 
spring, 


— 
~~ 


Refer to the inset drawing on Pictorial 20, 
Bend out each end of the spring to form a 
small hook, then set the spring aside tem- 
porarily, 


APPLY 
SILICONE GREASE 


MAKE SURE THE 
CROSSES THE CO 
SHOWN. 


tT 
RROW 8 AS 


PICTORIAL 20 


a eee 
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( ) Rotate the dial drum fully counterclockwise 
as viewed from the front of the control 
panel, 


Follow the numbered arrows on Pictorial 
20, starting with number 1, and complete 
the dial stringing, You may rotate the dial 
pulley in order to reach the hook more 
easily, At arrow number 14 connect the 
dial spring between the end of the dial 
cord and the small hook in the pulley, 


— 
~— 


( ) Temporarily install a knob for a 1/2" 
shaft on the tuning shaft, 


The purpose of the next three steps is to make 
sure the dial pulley turns without binding, 


( ) A, Be sure the opening in the dial pulley is 
in the position shown in the Pictorial, Then 
rotate the knob until the opening in the 
pulley turns 360 degrees, 


(_ ) B. Now turn the knob until the opening in the 
pulley is back in its original position, If 
the dial pulley turned smoothly without 
binding, proceed to the Chassis Wiring, 


( ) If the dial pulley binds at some point, it is 
possible that the cord at arrow 11 is on the 
wrong side of the cord at arrow 8, Care- 
fully unstring the cord at arrows 14, 13, 12, 
and 11, Be sure to read the note at arrows 
8 and 11, and then restring the dial cord at 
11, 12, 13, and 14, Then repeat steps A and 
B to make sure the pulley turns smoothly 
without binding, 


( ) Remove the knob from the tuning shaft, 


CHASSIS WIRING 


Refer to Pictorial 21 (fold-out from Page 24) 
for the following steps, 


(_ ) Remove the solder holding the cables tothe 
end panel, 
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Connect the wires coming from the following 
cables to the numbered holes on the amplifier 
circuit board, Solder each wire to the foil 
side of the board, 


8-WIRE CABLE #1 
and D) 


coming from controls C 


( ) Black wire to 22, 
( ) Yellow wire to 36, 
( ) White wire to 38, 
( ) Brown wire to 30, 
( ) Blue wire to 26, 

( ) Red wire to 32, 


(_ ) Orange wire to 34, 


8-WIRE CABLE #2 (coming from controls C 
and D) 


(~) Black wire to 21, 
(~) White wire to 37, 
(~). Yellow wire to 35, 
(~} Red wire to 31, 
(—) Brown wire to 29, 
() Blue wire to 25, 
(~) Orange wire to 33, 


(—) Connect the lead of coaxial cable #3 coming 
from control F to hole 24, 


onnect the lead of coaxial cable #4 coming 
from control F to hole 23, 


( ) Prepare the following lengths of hookup 


wire: 

2-1/2" white 2-1/2" red 
2-3/4" white 2-3/4" red 
2-3/4" white 4-1/2" red 
4-1/2" white 
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Connect the following wires from phono sockets 
N and P to the numbered holes on the ampli- 
fier circuit board, 


€ ) 2-1/2" white wire from lug 1 of N (S-1) 
to hole 1 (S-1). 


(~}.2-3/4" white wire from lug 2 of N (S-2) 
to hole E (S-1), 


(_) 2-3/4" white wire from lug 3 of N (S-1) 
to hole 3 (S-1), 

) 4-1/2" white wire from lug 4 of N (S-1) 
to hole 27 (S-1). 


(~)\2-1/2" red wire from lug 1 of P (S-1) 
to hole 2 (S-1). 


¢~) 2-3/4" red wire from lug 3 of P (S-1) to 
hole 4 (S-1), 


(-)-4-1/2" red wire from lug 4 of P (S-1) 
to hole 28 (S-1). 


(\) Prepare the following lengths of hookup 


wire: 

7-1/2" red 14" black 
7-1/2" white 14-1/2" violet 
6-1/2" green 8" red 

6-1/2" yellow 12" red 


Connect the following wires from transistor 
sockets S, X, and Z to thenumberedholes in the 
amplifier circuit board, 


NOTE: After connecting the wires in the following 
six steps, position them against the center panel 
and the amplifier circuit board as shown in 
Detail 21A, 


() Connect a 7-1/2" red wire from lug 2 of 
S (S-1) to hole 41 (S-1). 


_ dy Connect a 7-1/2" white wire from lug 1 


S (S-1) to hole 39 (S-1), 


(&) Connect a 6-1/2" green wire from lug 1 
of X (S-2) to hole 43 (S-1), 


W) Connect a 6-1/2" yellow wire from lug 2 of 
~X (S-1) to hole 45 (S-1), 


(=) Connect a 14" black wire from lug 1 of Z 
(S-1) to hole 42 (S-1). 


> 
(), aa 14-1/2" violet wire from lug 2 


of \Z (NS) to’hole 40 (S-1), 


(~Y Connect an 8" red wire to lug 2 of terminal 
strip AL (NS), Route the other end of the 
wire through hole BB to be connected later, 


(~ Connect a 12" red wire to lug 1 of terminal 
strip AL (NS), Route the other end of the 
wire near phono socket P as shown, It will 
be connected later, 


S Prepare the following lengths of hookup wire: 


6" yellow 11" black stranded 
6" yellow 12" brown 

2-1/2" black stranded | 14-1/2" gray 
4-1/2" black stranded 


4—J Connect a 6" yellow wire from lug 4 of 
terminal strip AL (NS) to lug 3 of tran- 
sistor socket X (NS), 


os) Connect a 6" yellow wire to lug 4 of ter- 
minal strip AL (NS), Route the other end 
of the wire through hole BB to be connected 
later, 


AZPConnect a 2-1/2" black stranded wire from 
lug 3 of terminal strip AL (NS) to lug 3 of 
transistor socket Z (S-3), 


_e=) Connect a 4-1/2" black stranded wire to 
lug 3 of terminal strip AL (NS), Route the 
other end of the wire through hole BB to be 
connected later, 


€2F Connect an 11" black stranded wire to lug3 
of terminal strip AL (S-3), Route the other 
end of the wire near phono socket P as 
shown, It will be connected later, 


i(<}-Connect a 12" brown wire from lug 1 of 
terminal strip T (S-1) to lug 8 of control 
D (S-1). Position the wire as shown in De- 
tail 21A, 


_(¥ Connect a 14-1/2" gray wire from lug 1 of 
terminal strip Y (S-1) to lug 10 of control 
D (S-1), Position the wire as shown in 
Detail 21A, 


(,) Insert the 4-wire cable through hole BA, 
* Connect the wires of this cable to the 
numbered holes in the FM-multiplex cir- 
cuit board as directed in the next four 
steps, Solder each wire to the foil side of 

the circuit board, 


(| ) Green wire to 8, 
(|) White wire to 9, 

(| ) Black wire to 10, 
(| ) Red wire to 11, 


Detail 22A 


to Pictorial 22 (fold-out from Page 33) 
he f ollowing steps. 

lount the phone jack at location E witha 
control lockwasher and nut, See Detail 22A, 
fe sure to position the flat corner as shown 
in Pictorial 22, 


epare the following lengths of hookup wire: 


7" yellow 
3-1/2" green 


After connecting the wires in the follow- 
steps, position them against the center 
id amplifier circuit board, 

iect a 9"' black wire from hole A in the 
circuit board (S-1) to lug 3 of 
or socket X (S-2). 


a 15" green wire in hole 46 of 
fier circuit board (S-1), Route 
other end of this wire through hole BB 
= connected later, 


. Side 


ect a 14" white wire in hole 44 of the 
ifter~ circuit board (S-1), Route the 
- end of this wire through hole BB 


con nected later. 


ct a 7" yellow wire from hole 47 of 
mplifier circuit board (S-1) to lug 7 of 
91 D (NS). 


sct a 3-1/2" green wire from hole 48 
® amplifier circuit board (S-1) to lug 9 
ntrol D (NS). 


ect a 100 2 (brown-black-brown) 1/2 
resistor from lug 2 of phone jack E 
9 lug 7 of control D (S-2). 


Page 31 


( J) Install a 3/4" length of sleeving on one 
lead of a 100 Q (brown-black-brown) 1/2 
watt resistor, Connect this lead to lug 9 
of control D (S-2), and connect the remain- 
ing lead to lug 1 of phone jack E (S-1), 
NOTE: No connections will be made to the 
remaining lug of the phone jack, 


( ) Prepare a 20" length of 2-wire shielded 
cable as shown in Detail 22B, 


CUT THE CABLE ACCORDING TO THE DIMENS 
PREPARE EACH END AS SHOWN. pated ea 


DO NOT CUT SHIELD TWIST DO NOT CUT SHIELD 


REMOVE THE OUTER INSULATION AND UNRAV 
OUTER SHIELD OF THIN WIRES, —o 


REMOVE THE INSULATION FROM THE END OF EACH LEAD. 
APPLY A SMALL AMOUNT OF SOLDER TO THE BARE 
END OF EACH LEAD. TWIST THE OUTER SHIELD. 


SOLDER 


Detail 22B 


(a) At one end of the cable connect the green 
wire to lug 7 (S-1) and the yellow wire to 
lug 8 (S-1) of control C. 


(() Install a 2-1/2" length of sleeving over the 
shield lead, Connect this lead to the con- 
trol solder lug at C (S-1), 


) Route the other end of the cable through 
hole BB, to be connected later, 
< 


( |) Slip cable clamps over the cable at loca- 
tions BC and BD, Fasten the clamps to 
the center panel with #6 x 3/8" sheet 
metal screws as shown in the inset draw- 
ing on Pictorial 22, 


tion the switch with the locating tab as shown 
of Pictorial 23; then complete the fol- 


Jonnect a 1-1/2" green wire between lugs 
(S-1) and 6 (S-2). 


‘onnect a 2-3/4" green wire tolug10(S-1). 
‘onnect a 4" green wire to lug 11 (S-1). 
onnect a 3-1/2" green wire tolug 12 (S-2). 


onnect a 2-1/2" yellow wire to lugs 8 (S-2), 


WAFER (3-—_—_—_O 
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PICTORIAL 23 


(©) Connect a 1000 Q (brown-black-red) 1/4 
watt resistor through lug 9 of wafer 2 (S-2) 
to lug 9 of wafer 1 (S-1). 

(4) Connect a 3" yellow wire to lugs 10 (S-2), 


(£) Connect a 2-3/4" yellow wire to lug 11 
(S-1). 


(4) Connect a 3-1/2" yellow wire to lugs 12 
(S-2). 


WAFER #3 


(*) Connect a 9" red wire to lug 10 (S-1). 
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PICTORIAL 25 


WIRING SELECTOR SWITCH 
TO CIRCUIT BOARD 


Refer to Detail 23A for the following steps, 


NOTE: Be careful not to push on the switch 
wafers when installing the selector switch in 
the following step, 


(_ ) Slide a control nut onto the shaft of the se- 
lector switch, Turn the switch so that the 
locating tab lines up with the small hole 
in the end panel bracket at L, Then install 
the switch by inserting the end of the shaft 
into the front panel bushing and the switch 
bushing into slot L, Now tighten the control 
nut, 


Connect the wires and resistors coming from the 
selector switch to the numbered holes in the 
amplifier circuit board in the following steps, 
Solder the wires to the foil side of the board, 


Detail 23A 
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CONTROL NUT 


WAFER #1 
a 
(\) Green wire from lug 10 to hole 18, 


‘a ) Green wire from lug 11 to hole 16, 
(*-) Green wire from lug 12 to hole 20, 
WAFER #2 
; ) Yellow wire from lug 8 to hole 8, 
) Resistor from lug 9 to hole 14, 
) Yellow wire from lug 10 to hole 10, 
( }\) Yellow wire from lug 11 to hole F, 


( ) Yellow wire from lug 12 to hole 12, 
bd 
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Detail 23B 
WAFER #3 ( }) Resistor from lug 3 to hole 13, 


( /) Connect a 2-1/2" black stranded wire from 
| lug 9 (NS) to hole G. 


The red wire from lug 10 will be connected to (|) Yellow wire from lug 6 to hole 11, 
the foil side of the FM-Multiplex circuit board 


in a later step, WAFER #3 
Refer to Detail 23B for the following steps, 


(|) Yellow wire from lug 4 to hole 9, 


The red wire from lug 3 will be connected to 
WAFER #1 the FM-Multiplex circuit pears in a later step, 
( 0) Connect the end of the red wire coming 

through the cutout in the center panel, to lug 
( ) Green wire from lug 5 to hole 15, 4 of wafer #3 (S-1). 


(*|) Green wire from lug 4 to hole 17, 


( ) Green wire from lug 6 to hole 19, 


WAFER #2 Oy) Connect the end of the black wire coming 
through the cutout in the center panel, to 
() Yellow wire from lug 2 to hole 7, lug 9 of wafer #3 (S52). 
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INSTALLING TRANSISTORS 
Refer to Detail 24A for the following steps, 


( ) Locate both transistors #417-100 (2N3053), 
both transistor mounting plates, and both 
heat sinks, Position the heat sink with the 
rivet side as shown, andthen mount the parts 
on both heat sinks as described in the 
following steps, 


( ) Note that the leads of each transistor are 
grouped near one side of the transistor, 
The emitter (E) lead is the one closest to 
the locating tab, The next lead, the one 
nearest to the emitter lead, is the base (B) 
lead, The remaining lead is the collector 
(C) lead, Install the transistor in the heat 
sink with the emitter and collector leads 
opposite the indicated small holes, 


— 
~— 


Install a transistor mounting plate on the 
heat sink with 4-40 x 5/16" self-tapping 
screws, Position the transistor leads 
through the large hole in the plate, 


— 
~— 


Install heat sinks on the circuit board at Q11 
and Q12, See Pictorial 24, Insert the tran- 
sistor leads through their respective holes 
C, B, and E, and insert the spade bolts 
through the mounting holes, Use #6 lock- 
washers and 6-32 nuts on the spade bolts, 


( ) Solder the transistor leads to the foil side 
of the circuit board, Make sure the leads 
do not touch each other or the transistor 
mounting plate, 


Refer to Detail 24B for the following steps, 
\ Install the shield on the circuit board at 


the location shown in Pictorial 24, Use #6 
lockwashers and 6-32 nuts, 
( 


~— 


Refer to Pictorial 24 and install two 2500 
ufd electrolytic capacitors on the circuit 
board with the positive (+) leads positioned 
as shown, Solder the leads to the foil side 
of the board, 


SMALL HOLE 


#6 LOCKWASHER 


6-32 NUT 


HEAT SINK 
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FINAL WIRING 


Refer to Pictorial 25 (fold-out from Page 34) 
for the following steps, 


(#yY Loosen the two nuts that fasten the ca- 
pacitor clamp to the chassis, Then push 
capacitor AH back away from the rear 
panel so lugs 1 and 2 canbe easily reached, 


A) Connect the white wire coming through cut- 
out BB to lug 1 of transistor socket AB (S-2), 

“) Konneet a 2" red wire from lug 3 of tran- 
Sistor socket AB (S-1) to lug 2 of ca- 
pacitor AH (NS), 


{_)-€onnect a 4" red wire from lug 2 of ca- 
pacitor AH (S-2) to lug 3 of terminal 
strip AX (NS), 


. 

) Connect the green wire coming through 
cutout BB to lug 2 of transistor socket AB 
(S-1). 


(=) Connect the red wire coming through cutout 
BB to lug 1 of terminal strip AX (NS), 


(2)-Connect the yellow wire coming through 
cutout BB to lug 3 of terminal strip AX 
(NS). 


@y Connect the black wire coming through 
cutout BB to lug 6 of terminal strip AX 
(NS). 


Connect a 2-3/4" black stranded wire 
from lug 1 of capacitor AH (S-1) to lug 6 
of terminal strip AX (NS), 


— 
— 


(_ ) Push capacitor AH toward the rear panel 
until the front of the case is approximately 
1" away from it, Also, make sure the ca- 
pacitor does not cover the small hole in 
the chassis near the front of the case, Then 
tighten the nuts on the capacitor clamp, 


Refer to Detail 25A for the following steps, 


( ) Locate both pilot lamps, pilot lamp sockets, 
and pilot lamp shields, Install a lamp in 
each socket, 


PILOT LAMP 
SOCKET 


PILOT LAMP 
aN FRONT PANEL 


PILOT LAMP 
SHIELD 
/ 


0 


oe 


NARROW 
SIDE 


Detail 25A 


NOTE: When mounting the sockets and shield 
in the following steps, be sure lugs 1 and! 
of the sockets, and the narrow side of the shield, 
are pointed as shown in the Pictorial, 


(_ ) Mount a lamp shield and socket at A and 
Refer to Detail 25B for the following steps, 


( ) Cut off the center lug of the 3-lug miniature 
terminal strip, See the inset drawing on 
Detail 25B. Mount the terminal strip on the 
control panel at BT, Use a 4-40 x 5/16’ 
self-tapping screw, After mounting it, bend 
the terminal strip away from the dial 
cord slightly, 


4-40x5/16" 
SELF-TAPPING 
SCREW 
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( ) Carefully connect the indicator lamp be- 
tween lugs 1 (NS) and 2 (NS) of terminal 
strip BT, Bend the leads so the end of the 
lamp is near the small hole under the red 
tape, 


NOTE: After connecting the following wires 
route them as shown in the Pictorial, 


( ) Connect a 12" green wire to lug 1 (S-2) 
and a 9"' green wire to lug 2 (S-2) of ter- 
minal strip BT, Then twist the two wires 
together as shown in the Pictorial, 


(Oy At the other end of this twisted pair, con- 
nect the short wire to lug 1 of terminal 
strip AX (S-2), Connect the other wire to 
hole 6 of the FM-multiplex circuit board 
(S-1). 


(—) Connect a 12" green wire from lug 2 of 
lamp socket K (S-1) to lug 5 of terminal 
strip AX (NS). 


(_) Cennect a 15" green wire from lug 1 of 
lamp socket K (S-1) to lug 1 of lamp 
socket A (S-1), 


\)-Gonnect the free end of the red wire com- 
ing from lug 10 of the selector switch 
(wafer #3) to hole 5 of the FM-multiplex 
circuit board (S-1),. Position the wire as 
shown, 


( ) Connect the free end of the red wire com- 
ing from lug 3 of the selector switch to 
hole 7 of the FM-multiplex circuit board 
(S-1). 


(=) Connect a 9" green wire from hole 4 
of the FM-multiplex circuit board (S-1) 
to hole 6 (this hole is not numbered) of the 
amplifier circuit board (S-1), Position the 
wire as shown, 


_— 


Connect a 12" green wire from hole 3 
of the FM-multiplex circuit board (S-1) to 
hole 5 (this hole is not numbered) of the 
amplifier circuit board (S-1), Position the 
wire as shown, 


¥ 


APPLY A SMALL AMOUNT 
OF SOLDER ON WIRE ENDS 
TO HOLD STRANDS TOGETHER. 


Detail 25C 


CcuT OUT 
CENTER PIECE 


( ) Refer to Detail 25C and prepare a 6-3/4" 
length of twin lead, 


At the end of the twin lead with the short 
wire, form. a small hook at the end of each 
wire, 


( 


~— 


—s 


Connect the short wire to lug 1 (NS) and the 
long wire to lug 2 (NS) on the FM-multi- 
plex circuit board, Route the other end of 
the twin lead to terminal strip AY, Now 
solder lugs 1 and 2 of the circuit board, 


( 


At the other end of the twin lead connect 
one wire to lug 1 (S-1) and the other wire 
to lug 2 (S-1) of terminal strip AY, 


~~ 
~— 


( ) Straighten a #6 solder lug and then mount 
it to the end panel at BE with a #6 x 1/4" 
sheet metal screw, 


( ) Bend lug 2 of lamp socket A at a 90 degree 
angle as shown, Connect a 75 2 5 watt 
resistor from lug 2 of A-(S-1) to solder lug 
BE (S-1), 


(2 | HBATHEIT) 
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PICTORIAL 26 


Refer to Pictorial 26 for the following steps, 


NOTE: When you install the following diodes, 
leave the leads long enough so the diodes can 
be positioned away from the terminal strip, 
as shown, 


( ) Connect a silicon diode between lugs 2 (NS) 
and 3 (NS) of terminal strip AX, Note the 
cathode end of the diode, See Detail 26A, 


NOTE: WHEN INSTALLING SILICON DIODES, THE CATHODE 
ENO MUST BE PLACED AS DIRECTED. THE CATHODE END 15 
MARKEO WITH EITHER A COLOR END, COLOR DOT, COLOR 
BAND, OR BY THE FLAT END OF THE DIODE. IN THE 
ILLUSTRATION, THE SYMBOL K INDICATES THE 

CATHODE END, 


COLOR COLOR COLOR FLAT 


SE END DOT sD 

| 4 ST 
34 K 

. eo 


Detail 26A 


( ) Connect a silicon diode between lugs 3 (S-4) 
_ and 5 (NS) of terminal strip AX, Note the 
cathode end, 


( ) Connect a silicon diode between lugs 5 (NS) 


and 6 (NS) of terminal strip AX, Note the 
cathode end, 


( 


~— 


‘Connect a silicon diode between lugs 2 
(NS) and 6 (S-4) of terminal strip AX, Note 
the cathode end, 


Connect the cable wires that come through cutout 
BB in the following steps, 


(_ ) Yellow wire to lug 1 of socket AC (S-2), 
( ) Green wire to lug 1 of socket AD (NS), 
( ) Install a 2-1/2" length of sleeving on the 


shield wire, Connect this wire to lug 4 of 
terminal strip AX (NS). 
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(_ ) Install a 1" length of sleeving on each lead 
of the ,01 pid 1.6 KV capacitor, Connect the 
capacitor from lug 2 of socket AD (NS) 
to lug 4 of terminal strip AX (S-2), 


Detail 26B 


Refer to Detail 26B for the following steps, 


(_ ) Install four 8-32 x 3/8" screws in the right 
end panel, Place the panel on your work 
surface so the screws won't fall out, 


( ) Position the transformer with the leads as 
shown and the transformer shield with the 
small holes on the side as shown, Then 
slide the shield over the transformer, 


— 
~— 


Install the transformer on the screws in 
the end panel, Use #8 lockwashers and 8-32 
nuts, Tighten the nuts finger tight only, 


( ) Measure the black transformer leads from 
where they come out of the transformer, 


Cut them to the dimensions shown and 
remove 1/4" of insulation from the end of 


each lead, 


Refer to Pictorial 26 and install the end 
panel to the chassis, Fasten the end panel 
to the control and rear panels with four #6 


-_— 
~— 


x 1/4" sheet metal screws, Do not tighten 


the screws at this time, 


( ) Slide the transformer away from the fly- 
wheel (approximately 1/16"); andthen tight- 
en the four transformer mounting screws, 


(_ ) Twist together the black transformer leads, 
Connect the short lead to lug 1 of fuseholder 
AE (S-1), Connect the other lead to lug 
2 of socket AC (S-2), 


(_ ) Twist together the red transformer leads, 
Connect one lead to lug 2 (S-3) and the 
other to lug 5 (S-4) of terminal strip AX. 


( ) Locate the line cord and apply a small 
amount of solder to the end of each lead 
to hold the small wire strands together, 


( ) Insert the line cord through hole BC, 
Connect one lead to lug 1 (S-2) and the 
other lead to lug 2 (S-3) of socket AD, 


Detail 26C 


( ) Install the line cord strain relief in hole 
BC as shown in Detail 26Cy 


( ) Install the fuse in the fuseholder, 


vy 
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PLASTIC 
WINDOW ; 


FRONT PANEL, KNOB, AND DIAL POINTER 
INSTALLATION 


Refer to Detail 27A for the following steps, 


In each of the following steps, the foam tape 
should be installed on the back of the front 
panel in the following manner: Cut off a length 
of foam tape and remove the backing paper, Then 
press the tape in place as directed in the step. 


( ) Install 15" of foam tape next to the plastic 
dial window and 1/8" away from the ends of 
the front panel, as shown, 


=> ~- 
5 Rae 
KNOB WITH 
SETSCREW 
KNOB FOR LEVER KNOB 


3/16" SHAFT 


PICTORIAL 27 


Detail 27A 


i) VOLUME 
- 
. 
qu Q mae 
“ ww 


PLASTIC DIAL WINDOW 


( ) Install 1-1/2" of foam tape at each end o 
the front panel, with the outer edge of the 
tape 1/8" from the end of the panel, as 
shown, 


( ) Refer to the inset drawing on Detail 27A 
and install 1-1/2" of foam tape at each 
end of the plastie dial window, Make sure 
the tape is on the window and flush with the 
edge, 


Refer to Pictorial 27 for the following steps, 


( ) Wipe off the glass before installing the 
dial window, Also, wipe off that part of 
the control panel that will be visible 
through the window, 


NOB FOR 
1/4" SHAFT 
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) Install the front panel on the control panel, 
Use control nuts on the bushings at Source, 
Treble, Phase, and Tuning, 


) Install four knobs for 1/4" shafts at Source, 
Treble, Phase, and Tuning, 


) Turn the Treble control fully counterclock- 
wise, 


) Turn the shaft of the Bass control fully 
counterclockwise, 


) Install the knob with the setscrew at Bass, 
Now position the knob so that the indicator, 
on the front of it, is in the same position 
as the indicator on the Treble control, 
Then tighten the setscrew, 


) Install the lever knob and the knob for a 
3/16" shaft at Volume, 


Refer to Pictorial 28 for the following steps, 


( 


( 


( 


) Rotate the tuning control fully counterclock- 
wise until the dial pulley stops turning, 


~— 


Cut off the end of the dial pointer as shown 
in inset drawing #1 on Pictorial 28, 


) Position the Receiver so it rests on the 
front panel controls, 


— 


Slide the dial pointer onto the control panel, 
Then place the dial cord over hooks 1, 2, 
and 3 of the pointer, 


~— 


Position the Receiver so that the front panel 
faces you, Make sure the Tuning knob is in 
the full counterclockwise position, Then 
slide the dial pointer to the diamond shape 
next to number 88 as shown in Inset #2, 


INSET 71 


CONTROL 
PANEL 


PICTORIAL 28 


( ) Rotate the Tuning knob fully clockwise, 
The pointer should stop at the diamond shape 
to the right of 108, If it does not, adjust the 
pointer by sliding it along the dial cord, 


This completes the chassis wiring, Carefully 
inspect the wiring for any unsoldered con- 
nections, loose or broken leads, or accidental 
solder bridges between foils of the circuit 
boards, Turn the chassis over and shake out 
any loose bits of solder or wire that may be 
lodged in the wiring, 


*| 
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Figure 2 


Figure 2 shows how the speakers, antenna, tape ( ) Connect one wire of your left speaker syste 
recorder, and phonograph are connected to the under the head of the COM connecting scré¢ 
rear panel of the Receiver, of the LEFT SPEAKER output terminal, Cor 
nect the other left speaker wire to the ra 

(_ ) Speaker connections should be made using maining LEFT SPEAKER connecting scre\ 
good insulated wires such as lamp cord, regardless of your speakers impedance 
Install the spade lugs supplied with this kit 

on the ends of the speaker wires, as shown ( ) Similarly, connect one wire of your rig 

in Figure 3, speaker system to the COM connecting scré 


of the RIGHT SPEAKER output termina 
K=, Connect the other right speaker wire to th 
os other RIGHT SPEAKER connecting scre\ 
SS CRIMP AND : 
Seen SOLDER regardless of your speakers impedance 


NOTE: When installing the Receiver, the speake 
wires must be ungrounded and no connectio 
should be made between the left and right speake 
Figure 3 systems, 
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( ) Set the controls as follows: 


SOURCE switch to PHONO (S) , 

TREBLE control to maximum counterclock- 
wise, 

BASS control to maximum counterclockwise, 

VOLUME controls to maximum counter- 
clockwise, 

The PHASE and TUNING does not have tobe 
set, 


( 


— 


Plug the line cord into a 105 to 125 volt 
50/60 cps electrical outlet, 


( ) Turn the Receiver onby pulling the TREBLE 
control knob out, The pilot lamps should 
light, 


( ) Slowly turn the VOLUME controls clockwise 
until a background hiss is heard from both 
speakers, 


Turn the BASS control clockwise until an 
increase in low frequency rumble is heard 
from both speakers, Then return this con- 
trol to its mid-position, 


— 
~— 


( 


— 


Turn the TREBLE control clockwise until 
an increase in high frequency hiss is heard 
from both speakers, Then return this con- 
trol to its mid-position, 


NOTE: Each input on the rear of the chassis can 
be checked by inserting a metal probe (suchas a 
narrow screwdriver blade, a short length of 
solder, a bent paper clip, etc,) into each input 
socket and listening for a hum from the speaker, 
The left channel inputs will be checked first, 


( ) Turn the VOLUME controls fully counter- 
clockwise, and be sure the SOURCE switch is 
in the PHONO (S) position, 


Insert the metal probe into the LEFT channel 
PHONO INPUT socket so that it touches the 
inner contact, While grasping the inserted 
probe, slowly advance the VOLUME con- 
trols a few degrees, A strong hum should 
be heard from the left speaker, 


ws 
~— 


~— 


Make this same test with the RIGHT CHAN- 
NEL PHONO INPUT, listening for a strong 
hum coming from the right speaker, 


( 


( ) Turn the SOURCE switch to (S) AUX, 
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(_ ) Test the LEFT and RIGHT AUX INPUT in 
the same way, A strong hum should be 
heard from the left speaker, 


— 
— 


If the Receiver is operating normally, con- 
tinue with the following adjustments, If the 
Receiver does not appear to be working pro- 
perly, refer to the In Case Of Difficulty 
section on Page 55, 


Connect an antenna to the FM ANT terminal 
strip at the rear of the Receiver, Either an 
FM or VHF TV antenna can be used, 
NOTE: The types of antennas recommended 
for use with the Receiver are described on 
Page 52 in the Installation section, 


— 
— 


oa 
~~ 


Set the SCURCE switch to (M) FM. 


Rotate the TUNING knob until an FM station 
is heard, Tune to a station of known fre- 
quency, preferably one that is near the 
center of the dial, 


— 
~ 


_— 
~~ 


Hold the tuning knob so this station stays 
tuned in; then move the dial pointer until it 
points to the frequency of this station, 


( ) Place the OFF-ON switch at the OFF posi- 
tion, This completes the Initial Test, 


The IF transformers, ratio detector transform- 
er, and the FM tuning unit have been prealigned 
at the factory. Therefore, nofurther adjustments 
should be needed, and you may proceed to the 
FM Stereo Adjustments section on Page 48, 


However, if the Receiver does not seem to receive 
that station as clearly as it should, perform the 
FM Adjustments steps first, to obtain peak per- 
formance, These steps can be completed without 
any test equipment, If any difficulty is encounter- 
ed during these steps, turn the Receiver OFF and 
refer to the In Case Of Difficulty section on 
Page 55, 


FM ADJUSTMENTS 


Refer to Figures 4 and 5 (foki-out from Page 65) 
for the locations of the transformers, coils, 
and test points that are called out in the follow- 
ing steps, 


(_ ) Connect a short jumper wire from point X 
to point Y onthe FM-multiplex circuit board, 


(Se a Nee oe 


( ) Set the controls on the Receiver as follows: 


SOURCE switch to M) FM. 

TREBLE control to the middle position, 

BASS control to the middle position and 
pushed in, 

VOLUME control to a comfortable listening 
level, 

PHASE control pushed in and fully clock- 
wise, 

TUNING does not have to be set, 


( ) Disconnect the antenna, 
( ) POWER ON (TREBLE pulled out). 
( ) Turn the tuning dial off station, 


NOTE: In the following steps, be careful that you 
do not turn the slugs of the transformers and 
coils too far, or instrument alignment may be 
required, To prevent this from happening, put a 
flag (piece of tape) on the long end of the align- 
ment tool as shown in Figure 6, The flag will 
indicate how far the slug has been turned, 
Use the short end of the tool to turn the slug, 


Figure 6 eS 


ALIGNMENT TOOL 


( ) Adjust the top and bottom slugs of IF trans- 
former T2 for the loudest noise in the 
speakers, Each slug should not be adjusted 
more than one full turn in either direction, 
NOTE: The bottom slug can be reached from 
the foil side of the circuit board, 


(_ ) Connect the antenna to the ANTENNA ter- 
minal strip, and tune in an FM station that 
has a weak, noisy signal, 


( ) Remove the jumper wire that is connected 
between points X and Y onthe circuit board, 
The station should stay tuned in after the 
wire is removed, If the tuning changes, 
adjust the top slug of transformer T6 a 
slight amount until the sound output of 
the same station is maximum again, 


After ratio detector transformer T6 is properly 
adjusted, the AFC (automatic frequency control) 
circuit will function properly and the Receiver 
will stay tuned to a station, IF transformers T3, 
T4, and T5 should not be adjusted except when 
instruments are used to align the Receiver, 


FM STEREO ADJUSTMENTS 


Refer to Figures 4 and 5 (fold-out from 
65) for the transformer and coil locatic 


(_) Set the SOURCE switch to (S) FM th 
tune in a station that is known to be bro 
casting a stereo signal, 


— 
~ 


Pull the PHASE control out and turp 
fully clockwise, 


— 
~— 


Reposition the stereo indicator lamp s¢ 
is directly behind the opening in the d 
plate, Then adjust coil L7 for maxi 
brightness of the stereo indicator lamp,} 
more than two complete turns of thes 
should be required, NOTE: The sound o 
put may be distorted after completing t 
adjustment, 


NOTE: Complete the following adjustments ve 
carefully to obtain good stereo listening, 


( ) Adjust transformer T7 as follows: 


1, Carefully turn the slug (not more th 
one turn in either direction) until t 
sound output is clear, 


2, Now turn the slug counterclockwise 
the point where the sound output ji 
starts to become garbled, Note tf 
position of the flag on the alignme 
tool, 


3. Turn the slug clockwise 1/4 tu 


( ) Readjust coil L7 until a null or minim 
sound output is obtained, NOTE: Iftherea 
two nulls, use the null adjustment that 
closer to the top of the coil, The prop 
adjustment should be close to the point 
maximum brightness of the stereo indi¢ 
tor lamp. 

i 

( ) Turn the PHASE control counterclockwi 
until the point of maximum sound output 
obtained, then push the PHASE control 


The FM stereo circuit is now adjusted f 
minimum distortion and maximum separati¢ 
This completes the Adjustments, 


2 
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FINAL ASSEMBLY 
Refer to Pictorial 29 for the following steps. ( ) Mount plastic feet at BN and BP with #6 
x 1/4" sheet metal screws, Do not over- 


( ) Install #6 x 1/4" sheet metal screws at tighten the screws, 
BH and BJ, 


( 


~— 


Install 6-32 x 3/8" self-tapping screws at 

BR and BS, These screws fasten into the ( ) Remove the backing paper from the blue 

transformer shield, and white identification label, Install the 
label on the bottom panel near location BP, 


— 
~~ 


Mount plastic feet at BK and BL with #6 


1/4" sheet metal screws, Do not over- 
teks the screws ( ) Mount the input shield to the end panel with 


#6 x 1/4" sheet metal screws, 


_— 


Position the bottom panel on the chassis with 
the cutouts and twocenter mounting holes as 
shown, Fasten the bottom plate to the chassis 
with ten #6 x 1/4" sheet metal screws, 


BOTTOM 
PANEL 


IDENTIFICATION 
LABEL 


"6x1/4" SHEET 
METAL SCREW 


6-32%3/8" e6xl/4" SHEET SS 
SELF-TAPPING METAL SCREW 
SCREW 


e€xt 4” SHEET 
METAL SCREW 


“® 


Se) e6x1/4" SHEET 
METAL SCREW 
INPUT 
SHIELD 


=") 
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INSTALLATION 


The Receiver can be installed in either of the 
following Heathkit Accessory Cabinets: The 
AE-55 Walnut Cabinet, or the AE-65 Metal 
Cabinet, 


If preferred, the Receiver can be custom 


. Ter PREPARING MOUNTING SURFACE 
aes FOR RECEIVER FRONT. PANEL. = 


=—>_= “MOUNTING SURFACE” - 


NOTE: THESE FOUR CORNER HOLES LINE UP WITH THE MOUNTING 


FOOT HOLES IN THE RECEIVER BOTTOM PANEL, 


USE FOUR SHEET METAL SCREWS TO SECURE RECEIVER TO SHELF. 


MOUNTING RECEIVER, SHELF, 
AND SHELF SUPPORT. 


17) 


SHELF SUPPORT 


MOUNTING SURFACE 


SHELF 
: SUPPORT 


SHELF 


mounted without a cabinet in either a vertical 
or horizontal position, If the Receiver is cus- 
tom mounted, it may be necessary to remove the 
plastic feet before mounting it, Always mount 
the Receiver so the weight is not supported by 
the front panel, See Figure 7, 


(B) ereranine SHELF FOR RECEIVER 


8-15/16" 


| cuT OuT 
FOR AIR 
CIRCULATION 


' yrul, \ 1 | 
| FLYWHEEL py! 


MOUNTING RECEIVER IN 
VERTICAL POSITION 


FRONT PANEL 


Figure 7 
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INPUT CONNECTIONS 


Shielded cables, terminated in standard phono 
plugs, should be used to connect all signal sources 
to the input sockets of your Receiver, The 
following information gives the correct input 
connections for the various types of signal 
sources, 


Phono Input 


For magnetic or variable reluctance phono 
cartridges, 


Auxiliary Input 


For use with most high level signal sources such 
as a television receiver or tape recorders with 
preamplifier output, A record changer or a turn- 
table equipped with a crystal or ceramic stereo 
cartridge may also be connected to the AUX 
INPUTS, However, the BASS control should be 
turned up in order to compensate for the low 
frequency losses when using these cartridges, 


Ground Terminal 


In some cases the mechanism of a turntable or 
a changer is not connected to the audio cable 
shield, To reduce hum inthese cases, a separate 
ground wire should be connected from the turn- 
table to this ground terminal, 


TAPE OUTPUT 


When connecting this Amplifier to a tape re- 
corder, the high level input of the recorder 
should be used, This input is sometimes called 
High Level, Radio, or Line Input, AT NO TIME 
SHOULD A TAPE RECORDER BE CONNECTED 
TO THE AMPLIFIERSPEAKERCONNECTIONS, 
as serious damage could result to the Receiver, 


AC OUTLETS 


Switched AC Outlet 


For supplying power to devices such as record 
changers, which may then be controlled by the On- 
Off switch on the Amplifier, 


Normal AC Outlet 


For supplying power to devices such as record 
changers or tape decks, which may be damaged if 
power is removed without turning off the mechan- 
ism, 
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SPEAKER CONNECTIONS 


( ) If your left speaker has alug marked '"'com- 
mon," or C, connect a wire from this lug to 
the COM (common) connecting screw of the 
LEFT SPEAKER output terminal, If your left 
speaker lugs are not marked, connecta wire 
from either of these lugs to the LEFT 
SPEAKER output terminal, 


— 
~— 


Connect the other left speaker wire to the 
other LEFT SPEAKER connecting screw, 


( ) If your right speaker has a lug marked 
"common," or C, connect a wire from this 
lug to the COM (common) connecting screw 
of the RIGHT SPEAKER output terminal, If 
your right speaker lugs are not marked, 
connect a wire from either of these lugs to 
the RIGHT SPEAKER output terminal, 


( 


~— 


Connect the other right speaker wire to the 
other RIGHT SPEAKER connecting screw. 


Speaker Phasing 


NOTE: Ifthe "common" lugs of your left and right 
speakers were marked, this phasing procedure 
can be disregarded; the connections made inthe 
preceding steps provided proper phasing for your 
speakers, 


The two speakers should be connected so that 
they are "in-phase,"' "In-phase'’ means that 
both speaker cones move inthe same direction at 
the same time, when driven by identical signals, 
(If multiple-speaker systems are used, phasing 
refers to the low-frequency speaker in each 
system.) 


Speaker phasing can be determined easily inthe 
following manner: Disconnect both phono input 
cables, and set the SOURCE switch to the 
PHONO input, Introduce a hum in both chan- 
nels by inserting a length of bare wire ora 
screwdriver in one of the empty input sockets; 
then advance the VOLUME controls until a hum 
is heard, s 


Place the speakers side by side, Note the loud- 
ness of the hum when you stand directly in front 
of and between the speakers, Now interchange the 
two speaker wires on one channel, When the 
loudest hum is heard the speakers are inphase, 


sd 
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Speaker Placement 


Generally, for stereo listening, the two speakers 
should be spaced four to eight feet apart, They 
should be placed along a wall either facing 
straight ahead or ''firingin" slightly toward each 
other's axis, The optimum positions can best be 
determined by experiment, A great deal depends 
upon the size and acoustics of the room and upon 
the high frequency dispersion characteristics 
of the speakers, Identical speakers or speaker 
systems are recommended, 


Correct speaker spacing also depends to some 
extent upon the listener's position and distance 
from the speakers, In other words, if the listen- 
ing position is restricted to one that is rela- 
tively close to the speakers, some improvement 
could probably be obtained by moving the speak- 
ers closer together, 


Remember that stereophonic reproduction is 
striving to recreate, as accurately inpositionas 
possible, not only the sounds that originate at 
the “right'’ or "left'', but also those near the 
center, Best results will be obtained if you 
experiment with speaker and listening positions; 
this will help you arrive at the best set of con- 
ditions for your installation, 


Stereo Headphone Jack 


A set of stereo headphones can be plugged 
directly into this jack, The external speakers 
are disconnected when the switch on the BASS 
control is pulled out, Program material can be 
tape recorded by plugging the high level input 
of the tape recorder into this jack, 


Figure 8 shows atype of plug that can be installed 
on the end ofa stereo headphone or tape recorder 
cable, The tip of the plug connects to the right 
channel of the jack, 


LEFT CHANNEL 
SIGNAL WIRE 


Figure 8 


INDOOR ANTENNAS 


Several types of indoor TV and FM antennas are 
available that will provide satisfactory mono 
FM operation of the Receiver in strong signal 
areas, or from strong local stations, For stereo 
FM however, an outdoor antenna should be used, 


A simple folded dipole antenna can be made as 
shown in Figure 9, from standard 300 2 twin 
lead, This antenna can be placed on the rear 
of a large cabinet or nailed or stapledto a piece 
of wood to reinforce it, Best reception will be 
obtained from the stations that are broadside 
to this antenna, Weakest reception will occur 
with those stations that face the ends of the 
antenna, 


ee eee 


ANTENNA LEAD-IN 
ANY LENGTH 


ANTENNA 
TERMINALS 


FOLDED DIPOLE ANTENNA 
MADE FROM 300 OHM TWIN 
LEAD TRANSMISSION LINE. 


Figure 9 


OUTDOOR ANTENNAS 


To receive weaker stations, or in weak signal 
areas, an outdoor antenna will be necessary, 
BEST RECEPTION FOR STEREO FM WILL 
OCCUR WITH A COMMERCIAL FM OUTDOOR 
ANTENNA, A VHF TV antenna can also be 
used as an FM antenna, since FM stations are 
actually located between TV channels 6 and 7, 


Do not connect a TV antenna to both the TV set 
and the Receiver at the same time, unless a 
TV antenna coupler is used, or a weak and dis- 
torted signal may occur in both units, Pad type 
couplers are not recommended because large 
amounts of signal are lost in them, Use a pre- 
amplifier type of coupler instead, where there 
is no loss of signal, 


, 
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OPERATION 


Refer to Figure 10 for the location of the front 
panel controls, 


SOURCE SWITCH 


NOTE: This is a three wafer switch; it allows 
the inputs of both channels to be selected si- 
multaneously, It also turns the 38 ke oscillator 
off when inputs other than stereo FM are used, 


When the SOURCE switch is in one of the mono- 
phonic positions, the input signals from 
both the left and right channels will be com- 
bined and heard in both the left andright speak- 
ers, In the stereo positions, all signals from 
the left Channel Inputs will be heard only in the 
left speaker, and all Right Channel signals will 
be heard only in the right speaker, 


In the monophonic (™) FM position, the same 
signal is present at the Left and Right output 
sockets, In the stereo FM position (when 
tuned to a station that is broadcasting stereo), 
one channel signal is heard in the left speaker 
and the other channel signal is heard inthe right 
speaker, 


NOTE: The S) FM position should only be used 
when a station is broadcasting stereo; other- 
wise, subchannel noise may be heard onregular 
FM programs, Also, noise may be heard from 
stations that broadcast a Subsidiary Communi- 
cations Authorization (SCA) signal, 


VOLUME 


The dual-concentric clutched VOLUME control 
allows the listening level of each channel to be 
adjusted simultaneously or individually, Max- 
imum volume is obtained when the knobs are 
rotated fully clockwise, 


BASS CONTROL AND SPEAKER ON-OFF 
SWITCH 


The BASS control is of dual-tandem construction, 
The low frequency response is simultaneously 
varied by the same amount in both channels, Flat 
response is obtained when the knob is at approxi- 
mately 12 o'clock, Clockwise rotation produces 
boost, and counterclockwise rotation produces 
cut of the low frequencies, Pulling the control 
knob out, disconnects the speakers and allows 
private listening with headphones, 


TREBLE CONTROL AND POWER ON-OFF 
SWITCH 


The TREBLE control is of dual-tandem con- 
struction, The total response is simultaneously 
varied by the same amount in both channels, 
Flat response is obtained when the knob is at 
approximately 12 o'clock, Clockwise rotation 
produces boost, and counterclockwise rotation 
produces cut of the high frequencies, 


The On-Off switch is located on the TREBLE 
control, Pull the TREBLE control knob out to 
turn the Receiver ON, and push the knob in to 
turn it OFF, 


TUNING 


Figure 10 
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TUNING 


This control changes the dial setting and tunes 
in the desired station, 


STEREO INDICATOR LAMP 


This indicator will light with a steady glow 
when an FM station that is broadcasting a 
stereo signal is tuned in, if the SOURCE switch 
is in the G@ FM, @ FM, © AUX, or M AUX 
positions, Note that in some cases it may flicker 
on and off due to the noise between stations, 
It may also light for short periods of time on 
stations that use a ''Commercial Killer" signal, 
This signal eliminates the commercials from 
the music that these stations sell to business 
establishments, 


PHASE CONTROL AND SWITCH 


This control and switch is only used when tuned 
to a station that is broadcasting an FM stereo 
signal, The SOURCE switch must be set at the 

FM position, When you tune to different 
stations, the Phase control will produce maxi- 
mum stereo separation by correcting any trans- 
mitted phase errors, 


To set the PHASE control, pull the knob out to 
activate the switch, and adjust the control in 
either direction for the loudest output signal, 
Then push the knob back in without disturbing 
the control setting, 


HOW TO GET THE MOST OUT OF YOUR 
RECEIVER 


Use the following procedure to get the greatest 
possible enjoyment out of this high quality Stereo 
Receiver, The Receiver should be connected to 
good quality speakers, The speakers should be 
placed far enough apart to provide good stereo 
separation; approximately 4 to 8 feet, 


Set the SOURCE switch to the (S) FM position, 


Tune in a station that is broadcasting stereo, 
as indicated by a steady glow of the stereo 
indicator lamp, 


Pull out the PHASE control knob and adjust this 
control in either direction for the loudest output, 
Then push the knob back in without disturbing 
the setting of this control, 


NOTE: The Phase control adjusts the phase of 
the 38 ke reinserted carrier, It may be neces- 
sary to readjust this control when tuning to 
another station, to correct transmitted phase 
errors and obtain maximum stereo separation, 


Set the SOURCE switch to the (M) FM position, 
Adjust the volume controls to produce an equal 


sound level from each speaker at the desire 
listening level, 


To receive monophonic FM programs, always 
set the SOURCE switch to the FM posi- 
tion, This will produce the best signal-to- 
noise ratio, 


HEATHEIT 
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IN CASE OF DIFFICULTY 


This section of the manual is divided into three 
parts: Visual Test, Precautions For Bench- 
Testing, and the Troubleshooting Chart, Begin 
your search for any trouble that occurs after 
assembly by carefully following the checks 
listed in the Visual Tests section, After visual 
tests are completed, refer to the Troubleshooting 
Chart, 


Refer to the Service and Warranty sections of 
the Kit Builders Guide in an extreme case, when 
you are unable to resolve the difficulty, 


NOTE: Refer to the Circuit Board X-Ray Views 
and photos on Pages 76 through 79 for the 
physical location of parts on the circuit boards 
and on the chassis. 


VISUAL TEST 


1, Recheck the wiring, Trace each lead in 
colored pencil on the Pictorial as it is 
checked, It is frequently helpful to have a 
friend check your work, Someone whois not 
familiar with the unit may notice something 
consistently overlooked by the constructor, 


2, It is interesting to note that about 90% of the 
kits that are returned for repair, do not 
function properly due to poor connections 
and soldering, Therefore, many troubles 
can be eliminated by reheating all connec- 
tions to make sure that they are soldered 
as described in the Soldering section of the 
Kit Builders Guide, 


3, Check to be sure that all transistors are in 
their proper locations, Make sure each tran- 
sistor lead is connected to the proper point, 


4, Check the values of the parts, Be sure in 
each step that the proper part has been 
wired into the circuit, as shown in the pic- 
torial diagrams, It would be easy, for ex- 
ample, to install a 22 KQ (red-red-orange) 
resistor where a 220 K® (red-red-yellow) 
should have been installed, 


5. Check for bits of solder, wire ends or other 
foreign matter which may be lodged in the 
wiring, 


If the trouble is still not located after the 
visual tests are completed, and a voltmeter 
is available, check voltage readings against 
those shown on the Schematic Diagram and 
voltage drawings (Figure 17 and 18 on Pages 
74 and 75), NOTE: All voltage readings were 
taken with an 11 megohm input vacuum tube 
voltmeter, Voltages may vary as much as +20%, 


NOTE: A review of the Circuit Description 
may help you determine where the trouble 
is. 


PRECAUTIONS FOR BENCH TESTING 


1, Be cautious when testing transistor circuits 
that you do not operate the transistors be- 
yond their limits, Although the transistors 
have almost unlimited life when used prop- 
erly, they are much more vulnerable to 
damage from excessive voltage or current 
than tubes, A vacuum tube, for instance, can 
often be operated under shorted, zero-bias, 
excessive-voltage, or high-current condi- 
tions for short periods of time without 
materially damaging the tube, but any one 
of these same conditions can completely 
destroy a transistor instantaneously, 


2, Be sure you do not short any terminals to 
ground when making voltage measurements, 
If the probe should slip, for example, and 
short out a bias or supply point inthe power 
output stage, it is almost certain to cause 
damage to one or more transistors or diodes, 


3. Be sure the connections to the test equip- 
ment are not crossed, thereby introducing a 
short circuit across the amplifier output 
(SPKR) terminals, This could also damage 
one or more transistors or diodes, 


4, Transistors should be inserted or removed 
only while the Receiver is turned off, If this 
rule is not followed, transistors may be 
damaged, 
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TROUBLESHOOTING CHART 


DIFFICULTY POSSIBLE CAUSE 


Receiver completely dead, 
Dial lamps not on, 


1, Open AC line cord, 

2. Blown fuse, 

3. Faulty Off-On switch, 

4, Defective power transformer, 


Check antenna, 
Local oscillator Q3 not operating, 


Noise output only, 
no audio signal, 


No sound, dial 
lamps on, 


1, Phase control knob pulled out, 

2. Open or shorted output cables, 

3. No B+ voltage, 

4, Faulty silicon diode D200, D201, D202, or 
D203, 

5. Open resistor R201, 

6, Faulty filter capacitor, C202 or C203, 

7. Choke L5 open, 

8, Improper operation of one of the following 

transistors: Q1 through Q9, 


Misalignment of ratio detector transformer 
T6, 

2, Faulty transformer T6, 

. Shorted capacitor C40, C43 or C52, 

Check FM alignment, 


Distorted output 
signal, 


AFC circuit does 
not operate, 


1, Check alignment of transformer T6, 
Open or shorted diode D1, 


Non-linear 
AFC action, 


Check alignment of transformer T6, 
2. Defective diode D1, 


FM all right, no FM 
stereo, stereo indicator 
lamp does not light, 


1, Program is not stereo, 

2. Open stereo indicator lamp, 
3, Check alignment of coil L7, 
4, Open or shorted coil L7, 


- Check adjustment of Phase control. 
- Check adjustment of transformer T7, 


FM all right, no FM 1 
2 
3. Open or shorted transformer T7, 
4 
5 


stereo, but stereo in- 
dicator lamp lights, 
. Shorted capacitor C48 or C49, 

Improper operation of transistor Q10, 


(eg searuerr) HEATHEIT aiid 
DIFFICULTY POSSIBLE CAUSE 


Stereo signal garbled or 
whistles, 


Phase control does 
not adjust properly, 


Little or no FM 
stereo separation, 


Loud background noise, 


No sound, dial lamps 
do not light, 


Sound ok; dial lamps 
do not light. 


No sound in either 
channel, 


No sound in one 
channel only, 


Check adjustment of transformer T7, 
Shorted or open capacitor C46, 
Open capacitor C47, 


Open or shorted coil L8, 

Faulty part or wiring in Phase control and 
switch circuits, 

Shorted or open capacitor C45, 

Improper adjustment of coil L7, 


Not tuned to stereo program, 

Phase switch in the out position, 
Misadjustment of transformer T7 and/or 
Phase control, 

Improper operation of transistor Q11 or 
Q12, 


FM signal too weak; a better antenna is need- 
ed, 

Check adjustment of coil L6, 

Open or shorted capacitor C40, 

Open or shorted coil L6, 


Line cord not plugged in, 

Defective fuse, 

Defective On-Off switch, 

Wiring error on power transformer or 
diodes D200, D201, D202, D203, 


Open filament on one of the (or both) lamps, 
Resistor R200 defective, 


Source switch in wrong position, 

Volume control turned fully counterclock- 
wise, 

Defective speakers or speaker cables, 
Defective audio signal cable or signal 
source, 

Wiring error on phone jack, 

Measure all voltages, 


Refer to steps 1 through 6 above, 
Defective transistor; measure voltages, 
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DIFFICULTY POSSIBLE CAUSE 


1, Reverse AC line cord in the outlet, 

2. Defective shield on audio cable, 

3. No ground wire between ground terminal on 
Receiver andturntable base plate when using 
Phono input, 

4, Intermittent ground in Receiver, Check for 
loose hardware or poor solder connections, 

Transistor Q100 faulty, 


Transistor Q100 open, Before replacing 
Q100, check resistance reading from Test 
Point E to chassis ground, (See Initial 
Test, Page 44,) 

Short in preamplifier circuit, Q100, 


Low supply voltage at points 


[E] and [F]. 


Check wiring and components in circuits of 

transistors Q15 and Q16, 

2, Transistor Q15 or Q16 shorted, Measure 
resistance between the Emitter and Collec- 
tor leads on lowest range, Zero ohms re- 
gardless of ohmmeter lead connection, 

indicates a short, 


Supply voltage on transistors Q15 
and Q16 near point A supply 
voltage, 


Check wiring of transistors Q15 and Q16, 
Resistor R169 or R170 open, 


Supply voltage on transistors Q15 
and Q16 very low or zero, 
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ALIGNMENT WITH 


This alignment procedure requires the use of 
test equipment, It should only be performed by 
those who have instrument alignment exper- 
ience, 


IF ALIGNMENT 


Equipment needed: A high impedance input DC 
VTVM, and an RF generator that is accurate at 
10.7 mc, A Heathkit VTVM and the Heath- 
kit FMO-1 Test Oscillator, or their equiv- 
alents, may be used, 
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INSTRUMENTS 


( ) Set the Receiver controls as follows: 


SOURCE switch to M) FM, 
PHASE switch pushed in, 
TUNING to low frequency end of dial, 


Refer to Figures 4 and 5 (fold-out from Page 
65) for coil, transformer, and TP (test point) 
locations, Complete the adjustments given in 
the Alignment Chart below, 


IF ALIGNMENT CHART 


PREPARATION 


Connect 
To 


VTVM. 


Connect a jumper 
wire between 
points X and Y 
on the FM- 
Multiplex 

circuit board. 


Antenna 
input 
terminals. 


Remove jumper Antenna 
wire from between input 
points X and Y. terminals. 


RF GENERATOR ADJUST 


Frequency 


10. 7 mc (without 
modulation). Set 
generator output 
for 2 volts on 


10.7 me (without 
modulation). Re- 
duce generator 

output to maintain 
2 volts on VTVM. 


10. 7 me without 
modulation. 


For VTVM 


Connect 
To Transformer 


Reading 


Bottom slug 
of T6 


Maximum 
Top and bottom reading. 
slugs of T5 
Top and bottom 
slugs of T4 
Top and bottom 
TP slugs of T3 
Top and bottom 
slugs of T2 


Repeat each step 
above until no 


further improve- 
ment is obtained. 


Top slug of ‘ 


If necessary, 
readjust top 
slug of T6. 


Zero 
reading. 
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FRONT END ALIGNMENT 


Equipment needed: An RF generator and a high 
input impedance DC VTVM, 


Complete the steps in the following Alignment 
Chart, 


FRONT END ALIGNMENT CHART 


RF GENERATOR Géacare Ti Baeawek ADJUST 
EP Frequency FOR MAXIMUM 
ST seas And VTVM TO TUNED TO VTVM READING 


Output 


Antenna 

terminals. To maximum 
NOTE: It reading near 
may be 90 mc 
necessary 

to loosely 

couple RF 

generator 

leads to 

Tuner input. 


Readjust the dial pointer so it coincides with the 90 mc 

marking on the dial. 

terminals 

Antenna 106 me Cl and C6 
terminals 


Repeat steps 1, 3, and 4 until no further improvement 
can be obtained. 
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STEREO ALIGNMENT 


Equipment needed: Audio generator ana AC 
VTVM, The Heathkit Models IG-72 or IG-82 
Audio Generators and the Model IM-21 AC 
VTVM, or their equivalents may be used, 


( ) Disconnect the negative lead of capacitor 
C39 from the circuit board at point R, 
See Figures 4 and 5 (fold-out from Page 65), 


Complete the steps in the Stereo Alignment Chart 
and the steps that follow the chart, 
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STEREO ALIGNMENT CHART 


AUDIO GENERATOR VTVM ADJUST 


Frequenc 
And ji Connect To] Coil For VTVM 
Output Reading 


PREPARATION 
AND 
CONTROL SETTINGS 


Connect To 


Maximum 
reading (about 
. 2 volt rms). 


SOURCE 
switch to(M) FM, 
PHASE switch 


38 ke (+200 cps) 
.01 volt rms 
output. 


Negative 


(-) lead 
of capac- 
itor C39. 


pulled out. 


Push PHASE 
switch in, 
Adjust 
PHASE con- 
trol to about 
2 o'clock 
position. 


(_ ) Disconnect the AC VTVM andthe audio gen- 
erator from the Receiver, 


(_ ) Reconnect the negative (-) lead of capacitor 
C39 to the circuit board at point R and 
solder the connection, 


NOTE: To obtain the most accurate alignment, 
coil L7 and transformer T7 should be adjusted 
by using an FM stereo broadcast signal, rather 
than by using instruments, 


(_ ) Adjust coil L7 and transformer T7 by com- 
pleting the steps under FM Stereo Adjust- 
ments on Page 48, 


This completes the Stereo Alignment, 


Minimum 
reading (about 
. 007 volt rms), 


67 ke . 1 volt 
rms output. 
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CHANNEL SEPARATION TESTS 


If an FM stereo generator is available, this 
generator may be used to check channel separa- 
tion, To check separation, coil L7 and transform- 
er T7 must be adjusted as outlined in the follow- 
ing steps, 


Equipment needed: FM stereo generator and AC 
VTVM., If desired, an oscilloscope may also be 
used, 


( ) Disconnect the negative (-) lead of capacitor 
C39 from the circuit board at point R, 


—= 
~— 


Connect the FM stereo generator output 
lead to the negative (-) lead of capacitor 
C200, 


— 
— 


Connect the AC VTVM (and oscilloscope if 
desired) to the RIGHT TAPE OUTPUT 
socket of the Receiver, 


Set the SOURCE switch on the Receiver to 
the S) FM position, 


— 
~ 


— 
~~ 


Set the FM stereo generator to the right 
channel output and use the 19 kc pilot signal 
with a 1 kc multiplex signal, 


— 
~~ 


Adjust coil L7 for maximum brilliance of 
the stereo indicator lamp, 


— 
~ 


Pull out the PHASE switch, then adjust the 
PHASE control fully clockwise, 


NOTE: Complete the following adjustments very 
carefully to obtain good stereo listening, 


( ) Adjust transformer T7 as follows: 


1, Turn the slug (not more than one turn 
in either direction) until the sound out- 
put is clear, 


2, Turn the slug counterclockwise to the 
point where the sound output just starts 
to become garbled, Note the position 
of the flag on the alignment tool. 
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3. Turn the slug clockwise 1/4 turn, 


—_ 
— 


Readjust coil L7 until a null or minimum 
sound output is obtained, NOTE: If there 
are two nulls, use the null adjustment that 
is closer to the top of the coil, The proper 
adjustment should be close to the point of 
maximum brightness of the stereo indicator 
lamp, 


— 
~ 


Turn the PHASE control counterclockwise 
for a maximum output reading, then push the 
PHASE switch in, 


( 


~— 


Note the output reading on the VT VM, Then 
change the FM stereo generator to the left 
channel output and note the VTVM output 
reading for this position, The difference 
between the two output readings is the right 
channel separation, usually expressed in 
db (decibels), 


( ) Disconnect the VTVM (and oscilloscope if 
used) from the RIGHT TAPE OUTPUT 
socket and connect it to the LEFT TAPE 
OUTPUT socket of the Receiver, 


( ) Turn the channel switch of the FM stereo 
generator to the right channel position, then 
to the left channel position, Note the output 
reading on the VTVM for each position, The 
left channel separation is the difference be- 
tween these two readings, 


~ 


( ) Disconnect the FM stereo generator, AC 
VTVM, and oscilloscope (if used) from the 


Receiver, 


— 
a 


Reconnect the negative lead of capacitor 
C39 to the circuit board at point R; then 
resolder the connection, 


This completes the Channel Separation Tests, 
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SPECIFICATIONS 


FM SECTION 

Tining: Rage. wsiee ¥ aww eee Sale a eee ee 
Antenna Input Impedance... ..eseseee08 ¢ 
OURTIVIEY,: + cacee ce Oo.9 a 68 sede eenee 
Intermediate Frequency (IF),....eeceee0% 
Hum And Noise, .seccccocsecccraseves 
Audio Frequency Response, ...ceseesssesvese 
Harmonic Distortion, . ..scesssesevecves 
NAGE TANG, vsti.o'6-2-8 see Ho 64640 BORD 
Captire Ratio... osx e 0b ed Re eneieen ees 
AFC Correction .sscsesenaa cane acdees 
AM Suppression, ews senseesoneenncene 
AP REjOCHO a so aia W Ad eevee ee w dies oss 


PEPALALIONG 6g. ad. G ia w.b680. 8 wie ash oie. 0 law ere 


AMPLIFIER SECTION 

Continuous Power Output, ....cceseseses 
Muste: Power Outputs 2 ii sige dd cree eo blcinin 
Speaker Output Impedance, . ....ee200800 
Tape Output Impedance; . picdavedewsees 
Ramiplng Fattore a ah oe d0- 5d a aa arecd vere a 


Hum JAN NOTRE Seine dy knew an gies Rear S revere ere 


*Rated IHF (Institute of High Fidelity) Standards, 


88-108 mc, 

300 2, balanced input, 

5 microvolts,* 

10,7 me, 

-50 db, 1 watt reference, 
Monophonic: 0 to -3 db from 20 to 15,000 cps, 
1% or less,* 

~45 db,* 

3 db,* 

150 ke per volt, 

-35 db,* 

-80 db,* 


30 db at 1000 cps, 


10 watts per channel, 
15 watts per channel,* 
4 through 16 Q, 

3500 &, 

50 or higher, 


Phono: -60 db; 10 MV reference-input shorted, 
Auxiliary: -63 db; input shorted, 


FO 
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FREQUENCY RESPONSE AT 1 WATT 


10 CPS 100 CPS 1,000 CPS OK 


FREQUENCY 


Frequency Response, .. (1 watt), .....eeee6 12 to 60,000 cps +1 db, 
6 to 100,000 cps +3 db, 


Power Response, . (10 watt)... .eeeeeeses 15 to 50,000 cps +1 db, 
7 to 90,000 cps +3 db, 


Fiput Gengitivity, 5 ac-d:0ss-4.5'6 oo eae bhi ows Phono: 4-1/2 millivolts, 
Auxiliary: 300 millivolts, 


Input Impedance, ..cccssccsccccccccece Phono: 47 KQ, 
Auxiliary: 180 KQ, 


Channel Separation, ,..cscsesceccvcvvesers 45 db or better, 


Total Harmonic Distortion (at full output)..... Less than 1% from 20 to 20,000 cps, 


FREQUENCY 


HBATHEKIT’ 


IM DISTORTION 


pte as a 
ee 
SRS EROS Rey, 


RMS OUTPUT POWER IN WATTS 


Intermodulation Distortion (at full output),.... 


Phono Equalization, ,...eceees 


FRONT PANEL CONTROLS 


Source Switch... ..eee- 


Volume Control... cccseanaeedeogeecaae 


Bass Cantroh.s-3é isectce cee ys eae Cees 


Treble Controls. ic ceca ves eanne ssc sees 


Phone: Jack, 6 s:cavess 0d © Hie aca, aie Ble m0 oe,6 


REAR PANEL 


FUBG,. sin iacntaa bob 650900 oS wigletn be aTe Dd Hee 


AC Power Socket, :.4.0000'0 0 6:0 8:8 4°68 on 8808 


Speaker Terminals, 6 2 @ 4.0 0:40:66. 6.0% ateuenie 


Left Input Sockets, ...s.cecscscescsecevece 


Less than 1%, using 60 and 6000 cps mixed 4:1, 


RIAA (Recording Industry Association of Amer - 
ica), 


Six positions: Mono Phono, Stereo Phono, Mono 
Auxiliary, Stereo Auxiliary, Mono FM, Stereo 
FM, 


Dual concentric control, 


-16 db cut and 15 db boost at 20 cps (push-pull 
Speaker switch on rear of Bass control). 


-13 db cut and 15 db boost at 20,000 cps, 


3-conductor stereo type, 


1 ampere, slow-blow, 


Switched: 117 volts AC, 285 watts, 
Unswitched: 117 volts AC, 350 watts, 


Right Speaker, 
Left Speaker, 


Phono, 
Auxiliary (AUX), 


tage 65 


ad 4:1, 
L7 
19KC TANK 
Amer - 
L8 
38KC BANDPASS 
. Mono 
Stereo 17 
38KC OSC 
Cl RF 
h-pull 
he andes 
C6 MIXER 
)0 cps, 


T2 1ST IF 


FIGURE 4 


FIGURE 5 


LEM TUNER] 


300 2 ol 
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RF 
AMPLIFIER 


MULTIPLEX] 


ee 


BLOCK DIAGRAM 


1 
i] 
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i 
! 
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4 
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nc i 
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a9 
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AND 
DE-EMPHASIS 
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Right Input Sockets. ...ccccscscccsccseee 


Tape Output Sockets... cccoscscssvccene 


GENERAL 


Transistor Complement, ....scceece 


Diode Complement, ..5.5.0.0 0 0's 0 0 be eee ese 


Power Requirements, ..ccecsccoeesccvveces 


DimenSionss, 60 66 Se w oho woe wie, ob 44s wielee 
Mounting Position, .ccccccesecesectecer 


Custom Mounting Requirements, ....eseee6 © 


Net WeEIGNty.s. 2 0 a.e 00 ole Ab 60186 6 eel paces 


*Or Equivalent 


All prices are subject to change without notice, 
The Heath Company reserves the right to discon- 
tinue instruments and tochange specifications at 


Gg He sreair 


Phono, 
Auxiliary (AUX), 


Left Channel, 
Right Channel, 


- 2SA240* RF amplifier, 

- 2SA239* oscillator, 

2SA240 mixer, 

- 2N2654 IF amplifier, 

4- 2N2712* multiplex amplifier, 19 ke ampli- 
fier, emitter follower, 38 kc oscillator, 
switching detectors, stereo indicator ampli- 
fiers, second and third preamplifiers, first 
predriver, electronic filter, 

- 2N3391* first preamplifier, 

- 2N3416* second predriver, 

2N3053* driver, 

- TA2577A* output, 

- 2N2148* output, 


Se Pee 
! 


NO DO DO Dd DO 
! 


2 - 1N3754* reference diode, 

4 - F1* bridge rectifier diodes, 

2 - ratio detector diodes (in can with trans- 
former T6. 

1 - AFC diode (in FM tuning unit), 


105-125 volts, 50/60 cps, 32 watts idling, 66 
watts full output (no load on AC power sockets), 


Overall: 15-1/4" wide x 3-7/8" high x 12'' deep, 
Horizontal or vertical, 


15" x 3-1/2" cutout, 11-1/2'' deep from front 
mounting surface, 


14 lbs, 


any time without incurring any obligation t@ 
incorporate new features in instruments pres 
viously sold, 
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CIRCUIT DESCRIPTION 


Each major section of the Receiver will be 
described separately in the following Circuit 
Description, For ease of explanation, the Source 
switch will be described in the FM position, 


Follow the circuit on the Block Diagram (fold- 
out from Page 66) and on the Schematic (fold- 
out from Page 79) while reading the Circuit 
Description, The letter-number designations 
(R4, C115, R212) for all resistors, capacitors, 
and diodes have been placed into the following 
groups to make them easier to locate on the 
chassis and Schematic, 


1 - 99 FM tuner section, 
100 - 199 Amplifier section, 
200 - 299 Power supply section, 


FM TUNING UNIT 


The FM signal from the antenna is appliedto the 
primary of balanced input transformer T1 inthe 
FM tuning unit, The secondary of transformer T1 
forms a tuned circuit with trimmer capacitor C1 
and capacitors C2 and C1A (antenna section of 
tuning capacitor), The signal selected by this 
tuned circuit is coupled through capacitor C3 to 
RF amplifier transistor Q1, 


The signal is amplified by transistor Q1, The RF 
tuned circuit of Q1 selects the desired signal 
and couples it through capacitor C8 to the base 
of mixer transistor Q2, The RF tuned circuit con- 
sists of coil L2, trimmer capacitor C6, and ca- 
pacitors C7 and C6A (RF portion of tuning capac- 
itor). 


The local oscillator transistor, Q3, operatesata 
frequency thatis 10,7 mc higher than the received 
FM signal, The oscillator frequency is de- 
termined by a tuned circuit composed of coil L4, 
trimmer capacitor C14, and capacitors C13 and 
C14A (oscillator portion of tuning capacitor), The 
output signal from this oscillator is coupled 
through capacitor C10 to the base of mixer 
transistor Q2, 


A small DC voltage is coupled from the ratio de- 
tector circuit through resistor R5 to diode D1 
in the collector circuit of the oscillator, This 
DC voltage, which changes as the tuning is 


changed, is used as an AFC (automatic fre- 
quency control) voltage to lock-in the local 
oscillator frequency with the station being 
tuned in, 


The oscillator frequency is locked-in by the AFC 
voltage in the following manner: The capacitance 
between the elements of diode D1 changes when 
the AFC voltage that is applied to it changes, 
This capacitance is connected in series with 
capacitor C19, and these two capacitances are 
connected in parallel with part of coil L4, Thus, 
when the capacitance of diode D1 is changed by 
the AFC voltage, the total capacitance across 
coil L4 is changed, This change in the tuned 
circuit capacitance changes the frequency of the 
oscillator in such a way as to maintain proper 
tuning, 


The oscillator and the received FM signals are 
mixed in transistor Q2 to produce a 10,7 me IF 
(intermediate frequency) signal, that is coupled 
through transformer T2 and capacitor C21 to 
the first IF amplifier transistor, Q4, The 
amplified IF signal from the collector of tran- 
sistor Q4 is coupled through transformer T3 
to the base of second IF amplifier transistor 
Q5, This IF signal is again amplified by tran- 
sistor Q5, coupled through transformer T4, 
and amplified by transistor Q6, From Q6 the 
Signal is coupled through transformer T5 and 
amplified by the fourth IF amplifier transistor 
Q7, 


A portion of the signal voltage is takenfrom the 
collector of transistor Q6 and rectified by diode 
D2 to produce an AGC (automatic Pain control) 
voltage, This AGC voltage, which increases and 
decreases with the strength of the received FM 
Signal, is coupled through resistors R14 and 
R12 to the base of transistor Q4, where it 
automatically controls the gain of the IF signal, 


The AGC voltage is then coupled from the emitter 
of transistor Q4, through resistor R10, tothe base 
of RF amplifier transistor Q1, This automat- 
ically controls the gain of the FM signal in 
the tuner section, 
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All, or only one of the IF amplifier stages may 
operate as limiters, For a very weak signal, 
only the fourth IF amplifier Q7 may be limiting, 
and transistors Q4, Q5, and Q6 would be 
amplifying the IF signal, For a very strong 
signal, all four IF amplifiers may be acting as 
limiters, This limiting action removes ampli- 
tude modulation from the FM signal, Limiting 
action is also provided by the self-limiting 
characteristics of the ratio detector circuit, 


RATIO DETECTOR CIRCUIT 


From the collector of transistor Q7, the IF signal 
is coupled through resistor R26 and ratio de- 
tector transformer T6 to the ratio detector cir- 
cuit, This circuit, which separates the audio sig- 
nal from the 10,7 mc IF signal, is shown re- 
drawn for greater clarity and simplified in Fig- 
ure 11, Transformer T6 is represented in this 
figure by primary coil L1, a center tapped sec- 
ondary composed of coils L2 and L3, anda third 
or tertiary winding, L4, L4 is justafew turns of 
wire tightly wrapped around the bottom of pri- 
mary L1, NOTE: In the actual circuit, choke L5 
and coil L6 are also connected in series with 
coil L4, resistor R31, capacitor C39, and re- 
sistor R39, 


Consider a separate voltage to be induced by the 
primary into each of the windings, L2, L3, and 
L4, L4, which is closely coupled to the primary 
introduces a voltage that is in series with both 
L2 and L3, This voltage across L4 is relatively 
constant in amplitude as long as the voltage 
across Ll does not change, (Remember, the 
voltage across L1 will stay relatively constant 
due to the limiting action of transistor Q7.) 
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Figure 11 


Notice that each diode has its own separate loop 
through which its current flows (indicated by the 
arrows), Current flowing in diode D3 is con- 
trolled by the voltage induced in L2 and L4 which 
charges capacitor C33, The current flowing in 
diode D4 is controlled by the voltage induced 
in coils L3 and L4 which charges capacitor C34, © 
Current flows through L4 in both directions, 
since this coil is common to both current loops, 


The two currents flow through capacitors C33 
and C34 in the same direction, Electrolytic 
capacitor C35 is connected across both of these 
capacitors through resistors R27 and R30, 
This large capacitor keeps the total voltage 
across these two capacitors from changing, thus, 
any amplitude changes on the IF signal are 
damped out by this capacitor, 


The audio output signal from the ratio detector 
circuit is applied to the base of Q8, Note that 
the two loop currents are flowing in opposite 
directions through coil L4, resistor R31, capac- 
itor C39, and the input resistance of Q8, At the 
FM IF center frequency of 10,7 mc, the diode 
currents are equal, thus they cancel each other 
out and no voltage appears across the input re- 
sistance of Q8, 


When the IF frequency deviates from 10,7 mc 
due to FM modulation (audio signal), the current 
in one diode loop increases while the current in 
the other loop decreases, These changes are 
caused by a change in phase relationship in the 
signal current across coils L2 and L4, and L3 
and L4, Now current flows through the input 
resistance of Q8 in the direction of the larger 
signal, and an output voltage is developed 
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Figure 12 


across the input resistance of Q8, The ampli- 
tude of this output voltage is determined by 
how far the IF frequency deviates from the 
center frequency of 10.7 mc, The frequency 
of this audio output voltage is determined by 
how often the frequency deviates from 10.7 mc, 


The slug in the secondary of coil T6 is used to 
balance the ratio detector circuit, Capacitor 
C36 and L5 removes any remaining 10.7 mc IF 
signal from the audio signal, Resistors R28 and 
R29 are load resistors for diodes D3 and D4, 


FM STEREO MULTIPLEX CIRCUIT 


Figures 12A and 12B show two sample signals 
that might appear from the left (L) and right 
(R) channel microphones of a radio station that 
is broadcasting a stereo FM signal, The trans- 
mitting circuits then combine these signals to 
produce the L+R signal shown in Figure 13A and 
the L-R subcarrier signal shown in Figure 13B, 
The L-R subcarrier signal is a suppressed 
carrier amplitude modulated signal on a 38 kc 
subcarrier, and is called the subcarrier channel, 
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These two signals, L+R and L-R, are thencom- 
bined with the 19 ke pilot signal shownin Figure 
13C, This whole complex signal modulates the 
FM carrier and is then radiated from the 
broadcasting antenna, 


Figure 14 shows the locations of the different 
components that modulate an FM stereo signal, 
The "main channel" signal is from 50 cps to 
15 ke, Monaural FM tuners use only this part of 
the signal, and the remaining parts are atten- 
uated by the tuners de-emphasis network, 
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A 19 ke pilot signal is transmitted to give the 
proper phasing for the demodulated subcarrier 
channel, The 38 ke subcarrier channel is AM 
modulated from 23 ke to 53 ke, 


A second subcarrier signal is transmitted by 
some stations at 67 kc, This is usually a com- 
mercial music signal, This signal is called the 
SCA (Subsidiary Communications Authorization) 
channel, 


The signal that is used for stereo multiplex 
operation is coupled from the ratio detector, 
through capacitor C39 and the SCA filter, to 
audio amplifier transistor Q8, The SCA filter, 
which consists of coil L6 and capacitors C40 
and C41, removes the 67 kc SCA signal, These 
signals are not used for stereo reception, 


The complete stereo multiplex signal consists of 
the (L+R) main channel, the (L-R) subchannel, 
and the 19 ke pilot signal, The complete stereo 
signal is amplified by transistor Q8 andcoupled 
through capacitor C43 to 19 ke amplifier tran- 
sistor Q9, The collector circuit of transistor Q9 
is tuned to 19 ke by coil L7 and capacitor C44, 
Phase control R43 and capacitor C45 are con- 
nected across a portion of coil L7 so the phase 
of the 19 ke signal can be adjusted, The 19 kc 
signal is then coupled to the base of the 38 ke 
oscillator transistor, Q10, where it locks the 
38 ke oscillator in phase and frequency with the 
transmitted 38 ke subcarrier signal, 


The 38 ke oscillator signal from transistor Q10 
is applied through transformer T7 to the base 
circuits of switching detector transistors Qil 
and Q12, At the same time, the main channel 
(L+R) and subchannel (L-R) signals are coupled 
from the emitter of transistor Q9 to the emitters 
of transistors Q11 and Q12, 


When the main channel and subchannel signals 
are combined with the 38 ke oscillator signal in 
the switching detector circuit, the 38 ke carrier 
that was removed at the transmitter (suppressed 
carrier transmission) is reinserted into the 
stereo signal (waveform 3 on Block Diagram), 


Figure 15 shows the various waveforms that 
are present in the switching detector circuit, 
Waveform 1 is the suppressed carrier stereo 


and main channel signal that comes from tran- 
sistor Q9, Waveform 2 is the 38 kc oscillator 
signal that is reinserted in the stereo signal at 
the same phase and frequency as the original 38 
ke carrier, Remember, this 38 ke oscillation 
was locked at the correct frequency and phase by 
the 19 kc pilot signal from Q9, 


The actual detection process takes place in the 
following manner: When waveform 3 is applied 
to the switching detector transistors, Q12 only 
conducts on that part of the waveform that car- 
ries the L waveform, Thus, only the L wave- 
form 4 appears at its output, Transistor Q11 
only conducts on the R portion of the 38 kc 
waveform, thus only the R waveform 5 appears 
at its output, These are the left and right sig- 
nals originating at the broadcasting station, 


In Figure 16, the 38 ke signal is shown super- 
imposed on the stereo signal, At each 38 kc 
peak on the L waveform, Q12 conducts and Q11 
is cut off, At each 38 ke peak on the R wave- 
form, Q12 is cut off and Q11 conducts, The L 
signal from transistor Q12, charges capacitor 
C54; the R signal from transistor Q11, charges 
capacitor C55, 
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Figure 15 


The left and right channel audio signals then are 
applied to individual 38 ke PEC filters that 
remove any remaining 38 ke signal, Proper 
de-emphasis of each signal is provided by the 
combinations of the PEC components and ca- 
pacitors C57 and C58, The stereo signals are 
then connected to the Left and Right channel 
outputs, 


When the Phase switch is in the "out" position, 
a 38 ke bandpass filter is connected into the 
circuit (coil L8 and capacitor C52, This circuit 
allows only the 38 ke subcarrier channel topass 
through to transistors Q11 and Q12, The phase 
control is used to adjust for proper phasing 


between the reinserted 38 kc carrier and the 
38 ke subcarrier signal. This insures maxi- 
mum separation from the receiver, (The Phase 
control is adjusted by listening for maximum 
sound in the subcarrier signal; the presence 
of main channel sound would make this adjust- 
ment impossible.) 


f 


A small amount of the 19 kc signal is coupled 
from coil L7, through capacitor C38, tothe base 
of stereo indicator amplifier transistor Q13, 
This 19 ke signal is only present when a stereo 
signal is being broadcast, 
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Transistor Q13 does not conduct current until 
the positive peaks of the 19kc signalare applied 
to it, Then it only conducts until the time constant 
of resistor R35 and capacitor C38 cause it to 
stop conducting, The current pulses that result 
are applied to transistor Qi4 and amplified, 
These pulses, produce anaverage level of 6 volts 
across the stereo indicator lamp, This, in turn, 
causes the lamp to light, indicating that an FM 
stereo signal is being received, 


MONOPHONIC FM OPERATION 


The monophonic signal is coupled from the ratio 
detector circuit to the base of transistor Q8, 
After amplification, this signal is coupled to 
transistor Q9, Q9 acts only as an emitter 
follower since no 19 ke signal is present, 


The monophonic signal is then coupled through 
capacitor C52 to the emitters of transistor Q11 
and Q12, No oscillator signal is coupled to 
transistors Q11 and Q12, since the 38 kc oscil- 
lator circuit is disabled by the Source switch, 


Transistors Q11 and Q12 will conduct when no 
38 ke signal is applied to their bases, Then the 
same monophonic signal is present at the col- 
lectors of transistors Q11 and Q12, These signals 
are then coupled through the de-emphasis cir- 
cuits to the Left and Right channel outputs, 


LEFT CHANNEL AMPLIFIER 


The complete amplifier section of the Receiver 
consists of a left channel amplifier and a right 
channel amplifier, The left and right amplifiers 
are identical; therefore, in order to simplify 
this description, only the left channel amplifier 
will be discussed, 


The FM signal from the FM tuner section is 
applied through resistor R105 and Source 
switch contacts 12 and 3 to the base of tran- 
sistor Q100, Resistor R111 is used to pro- 
vide the proper load impedance for the phono 
cartridge, Transistor Q1 operates as a high- 
gain low-noise amplifier to increase the level 
of the incoming signal, 


The amplified signal from the collector of Q1 
is applied directly to the base of transistor 
Q3, Transistor Q3 amplifies the signal again, 
From the collector of Q3, a portion of the signal 
is applied through a frequency selective net- 
work, which consists of capacitors C105 and 
C109, resistor R125, andthe Source switch, This 
network provides RIAA equalization, DC feed- 
back is applied from the emitter of Q3 to the 
base of Q1 through resistor R117, 


The equalized signal from the collector of Q3 
is applied through capacitor C107 to Volume 
control R129, The amount of signal required to 
produce the desired listening level is tapped 
off by the slider portion of the Volume control, 
This signal voltage is applied through the Bass 
and Treble control circuits to the base of 
amplifier transistor Q5, 
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The signal from C107 is also applied through iso- 
lation resistors R181 and R183 to the Tape Out- 
put jack, 


Transistor Q5 further amplifies the signal, 
A small portion of the signal from the collector 
of Q5 is applied as feedback through capacitor 
C117 and part of the tone control network to the 
base of Q5, The output signal from the col- 
lector of Q5 is coupled through capacitor C119 
and resistor R149 to the base of transistor 
Q7, Transistors Q7 and Q9 are direct-coupled 
amplifiers which further amplify the signal, 
The amplified signal from the collector 
of Q9 is coupled through capacitor C125 to the 
base of driver transistor Q11, 


The amplified signal from the collector of Q11 
is applied to the bases of the output tran- 
sistors, Q13 and Q15, Diode D101 determines 
the AB operating point of the output transistors, 
eliminates crossover distortion, and also pro- 
vides temperature stability, 


Transistors Q13 and Q15 are connected as a 
push-pull output stage, The output signal from 
this stage is applied through capacitor C129 and 
the switch contacts on the rear of the Bass 
control to the speakers, The output signal is also 
applied across a voltage divider network made 
up of resistors R173 and R175, The voltage di- 
vider applies a portion of the signal through 
resistor R151 and capacitor C121 as overall 
negative feedback to the base of transistor Q7, 
If a stereo headphone set is plugged into the 
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Phone jack, the signal is applied to the head- 
phones, The speaker can be disconnected using 
the switch on the Bass control, 


POWER SUPPLY 


The fused transformer-operated power supply 
uses four silicon diodes, D200 through D203, in 
a bridge rectifier circuit, Capacitor C201 filters 
the supply voltage for the power output stages, 
Resistor R201 and capacitor C202 provide the 
supply voltage for the stereo indicator lamp, 


An electronic filter, consisting of transistor 
Q100, resistors R205, R206, and R207, and ca- 
pacitor C205, provide filtering for preamplifier 
transistors, 93, Q4, Q5, and Q6, The final 
filtering for high-gain low-noise preamplifiers 
Qi and Q2, is accomplished by resistor R204 
and capacitor C204, 


The supply voltage for the Tuner section is ob- 
tained through resistors R201, R202, and R203, 
Capacitors C202 and C203, provide filtering, 


The DC voltage for the pilot lamps is obtained 
from the junction of diodes D200 and D202, 
Dropping resistor R200 lowers the voltage to 
the proper lamp operating voltage, The switched 
AC socket and the primary of the power trans- 
former are activated by the On-Off switch, The 
unswitched AC socket is connected directly 
across the line and supplies power contin- 
uously, 
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VOLTAGE CHART 
FM - MULTIPLEX CIRCUIT BOARD 
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NOTES: 


1, ALL VOLTAGES ARE DC POSITIVE, TAKEN WITH AN 11 MEGOHM INPUT VTVM, 
FROM THE POINT INDICATED TO CHASSIS GROUND. VOLTAGES MAY VARY +20%. 


2. VOLTAGES MEASURED WITH THE SOURCE SWITCH IN G) FM POSITION, 
3. PHASE SWITCH PUSHED IN (OFF) POSITION, 
4. ANTENNA DISCONNECTED. 


Figure 17 


eee Page 75 


VOLTAGE CHART 
AMPLi7IER CIRCUIT BOARD 


NOTES: 


1, ALL VOLTAGES ARE DC POSITIVE, TAKEN WITH AN 11 MEGOHM INPUT VTVM, 
FROM THE POINT INDICATED TO CHASSIS GROUND. VOLTAGES MAY VARY +20%. 


2. VOLTAGES MEASURED WITH THE SOURCE SWITCH IN © FM POSITION. 
3. PHASE SWITCH PUSHED IN (OF F) POSITION. 
4. ANTENNA DISCONNECTED. 


Figure 18 
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X-RAY VIEW 


FM - MULTIPLEX CIRCUIT BOARD 
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AMPLIFIER CIRCUIT BOARD 
(Viewed From Foil Side) 
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CHASSIS PHOTOGRAPHS 
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AMPLIFIER CIRCUIT BOARD 
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